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Description

[0001] This invention relates to a recording medium
on which attribute information on the playback data is
recorded together with the playback data, to a methed
and an apparatus for recording such data, a method and
an apparatus for appropriately reproducing the playback
data using the attribute information, and more particu-
larly to a recording medium on which besides the play-
back data with specific attributes, even playback data
with various attributes can be recorded and further from
which appropriate reproduction can be performed ac-
cording to the attribute data, and a playback system for
such a recording medium.

[0002] Compact disks (CDs) have been already de-
veloped and are now one of the best-known applications
of optical disks. Because of the limits of their storage
capacity, it is considered difficult to record and repro-
duce the movie data for a long time. To overcome this
shortcoming, an optical disk capable of recording even
movie data at high density is being investigated and de-
veloped.

[0003] Some of such high-density recording optical
disks are available. With such optical disks, itis possible
to record a plurality of selectable video data items or
audio data items on the disk. Furthermore, it is possible
to allocate different sounds to a single video by record-
ing a plurality of audio streams on the disk, and moreo-
ver, it is possible, for example, to select and display sub-
titles with different languages by recording a plurality of
sub-picture streams on the disk.

[0004] As the number of playback data items to be se-
lected increases, the playback form is diversified. This
necessitates setting information on the individual play-
back data items, data correlation information indicating
the correlation between selectable data items to be re-
produced in the same time period, or data content infor-
mation providing the user with information for selection.
[0005] In the prior art, however, because the volume
of data stored on the disk is small, the setting informa-
tion, correlation information, and contentinformation are
sometimes fixed. Another problem is that although
these pieces of information are stored in a particular ar-
ea on the entire disk, the number of choices is so small
that part of the information is practically absent.

[0006] The document WO-A-92 05658 relates to an
improvement of the known CD-I-format and teaches a
data structure and a reproduction method for "scanned
pictures®, i.e. still pictures or coded pixels stored on a
disk medium. According to this known structure the data
of the scanned pictures is stored on the medium in indi-
vidual picture files which respectively have different sub-
files storing the same picture in different resolutions. In
front of the picture files a plurality of control files are re-
corded which contain information for controlling the re-
production of the pictures and for performing optional
picture processing operations. This information may
comprise parameters or attributes for a reproduction
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setting like a rotation code or a magnification code or
brightness information. In a preferred embodiment a
plurality of sets of reproduction settings are provided to
be selected by different users to have the same pictures
presented in different modes.

[0007] The document EP-A-O 498 617 relates to a
method and format of recording video and audio signals
together with auxiliary data like information on the type
of broadcasting system of the recorded video signal, on/
off of encryption, copy inhibition, sampling frequency on
a magnetic tape of a video tape recorder. The auxiliary
data is arranged and transmitted interspersed between
the audio and video data and thus together therewith.
[0008] The document EP-A-0 664 646 relates toadig-
ital video and audio signal recording and/or reproducing
device comprising: a recording format having a first re-
cording area for recording a coded video signal, a sec-
ond recording area for recording a coded audio signal,
and a third recording area for recording an audio asso-
ciated data constructed in pack form, means for coding
the video signal and recording it in the first recording
area, means for coding the audio signal and recording
it in the second recording area, means for forming in
pack the audio-associated information inserted in a ver-
tical blanking period of the video signal and recording it
in the third recording area, means for reproducing the
coded video signal from the first recording area and de-
coding the video signal, means for reproducing the cod-
ed audio signal from the second recording area and de-
coding the audio signal, and means for reproducing the
audio-associated information formed in pack from the
third recording area and reading out the associated in-
formation.

[0009] The document US-A-5 400 077 describes a
system for reproducing data from a motion picture disk
which includes in a lead-in portion of the disk track in-
formation stored in individual fields which controls sub-
sequent processing of the data read from the disk. This
information comprises inter alia a code indicative of the
recorded aspect ratio. Prior to the processing of this in-
formation on power up the reproducing apparatus is set
according to default settings which can be changed by
the user. Upon reproducing the disk the player automat-
ically generates the appropriate video signal in accord-
ance with both its default setting and the disk code.
[0010] It is an object of the present invention to pro-
vide a recording disk medium, a recording method and
apparatus, a reproducing method and apparatus and a
communication system by which it is possible to record
or reproduce reproducible video, audio, and sub-picture
data arranged in one or more title sets with the optimum
playback settings for the respective titie set and with
short waiting times.

[0011] According to the present invention there is pro-
vided a recording disk medium as defined in claim 1, a
recording method as defined in claim 27, a recording
apparatus as defined in claim 53, a reproducing method
as defined in claim 79 and a reproducing apparatus as
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defined in claim 80.

[0012] Preferred embodiments of the invention are
defined in the sub-claims.

[0013] This invention can be more fully understood
from the following detailed description when taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic block diagram of an optical
disk apparatus according to an embodiment of the
present invention,

FIG. 2 is a detailed block diagram of the mechanism
section of the disk drive unit of FIG. 1;

FIG. 3is a schematic perspective view of the struc-
ture of an optical disk loaded in the disk drive unit
of FIG. 1;

FIG. 4 shows the structure of a logic format of the
optical disk of FIG. 3;

FIG. 5 shows the structure of the video manager of
FIG. 4,

FIG. 6 shows an example of the structure of the vid-
eo object set (VOBS) of FIG. 5,

FIG. 7 shows the parameters in the volume manag-
er information management table (VMGI_MAT) in
the video manger (VMGH) of FIG. 5 and the descrip-
tion thereof;

FIG. 8 is a bit table describing the video atiributes
of VMGM of FIG. 7;

FIG. 9is an explanatory diagram of the relationship
between the display aspect ratio related to the de-
scription of the video atiributes and the display
mode;

FIGS. 10A and 10B are plan views to help explain
that the representation of the letter box of FIG. 9
changes with the frame rate;

FIG. 11 is a bit table describing the audio stream
attributes of VMGM of FIG. 7;

FIG. 12 is a bit table describing the sub-picture
stream attributes of VMGM of FIG. 7,

FIG. 13 shows the structure of the title search point-
er table (TT_SRPT) in the video manger (VMGI) of
FIG. 5;

FIG. 14 shows the parameters for title search point-
er table information (TSPT!) in the title search point-
er table (TT_SRPT) of FIG. 13 and the description
thereof;

FIG. 15 shows the parameters for the title search
pointers (TT_SRP) corresponding tothe entry num-
bers of the title search pointer table (TT_SRPT) of
FIG. 13 and the description thereof;

FIG. 16 is an explanatory diagram to help explain
the structure of a program chain stored in a file;
FIG. 17 shows the structure of the video title set at-
tribute table (VTS_ATRT) in the video manager
(VMGI) of FIG. 5;

FIG. 18 shows the parameters for video title set at-
tribute table information (VTS_ATRTI) in the video
title set attribute table (VTS_ATRT) of FIG. 17 and
the description thereof;
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FIG. 19 shows the parameters for video title set at-
tribute search pointers (VTS_ATR_SRP) in the vid-
eo litle set attribute table (VTS_ATRT) of FIG. 17
and the description thereof;

FIG. 20 shows the parameters for video title set at-
tributes (VTS_ATR) in the video title set attribute ta-
ble (VTS_ATRT) of FIG. 17 and the description
thereof;

FIG. 21 shows the structure of the video title set of
FIG. 4; . .
FIG. 22 shows the parameters in the video title set
information management table (VTSI_MAT) for the
video title set information (VTSI) of FIG. 21 and the
description thereof;

FIG. 23 is a bit map table of the audio stream at-
tributes (VTS_AST_ATR) described in the table
(VTSI_MAT) of FIG. 21, ’
FIG. 24 shows the structure of the video title set pro-
gram chain information table (VTS_PGCIT) of FIG.
21;

FIG. 25 shows the parameters for pieces of infor-
mation (VTS_PGCIT_}) in the video title set pro-
gram chain information table (VTS_PGCIT) of FIG.
21 and the description thereof;

FIG. 26 shows the parameters for search pointers
(VTS_PGCIT_SRP) of the video title set program
chain information table (VTS_PGCIT) of FIG. 24
and the description thereof;

FIG. 27 shows the structure of the program chain
information (VTS_PGCI) for the video title set cor-
responding to a program chain in the video title set
program chain information table (VTS_PGCIT) of
FIG. 24,

FIG. 28 shows the parameters for pieces of general
information (PGC_GI) on a program chain in the
program chain information (VTS_PGCI) of FIG. 27,
FIG. 29 shows the structure of a program chain map
(PGC_PGMAP) in the program chain information
(VTS_PGCI) of FIG. 27,

FIG. 30 shows the parameters for the entry cell
numbers (ECELLN) of the programs written in the
program chain map (PGC_PGMAP) of FIG. 19 and
the description thereof;

FIG. 31 shows the structure of a cell playback infor-
mation table (C_PBIT) in the program chain infor-
mation (VTS_PGCI) of FIG. 27,

FIG. 32 shows the parameters in the cell playback
information (C_PBI) of FIG. 31 and the description
thereof;

FIG. 33 shows the structure of cell position informa-
tion (C_POSI) in the program chain information
(VTS_PGCI) of FIG. 27,

FIG. 34 shows the parameters for the cell position
information (C_POSI) of FIG. 33and the description
thereof;

FIG. 35 shows the structure of the navigation pack
of FIG. 6;

FIG. 36 shows the structure of the video, audio, or
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sub-picture pack of FIG. 6;

FIG. 37 shows the parameters for presentation con-
trol information (PCI) in the navigation pack of FIG.
35 and the description thereof;

FIG. 38 shows the parameters for general informa-
tion (PCI_GI) in the presentation control information
(PCI) of FIG. 37 and the description thereof;

FIG. 39 shows the parameters for disk search infor-
mation (DSI) in the navigation pack of FIG. 35 and
the description thereof;

FIG. 40 shows the parameters for DS general in-
formation (DSI_G!) in the disk search information
(DSI) of FIG. 39 and the description thereof,

FIG. 41 shows the parameters for synchronous
playback information (SYNCI) on the video object
(VOB) OF FIG. 37 and the description thereof;
FIG. 42 is a block diagram of the video decoder sec-
tion of FIG. 1;

FIG. 43is ablock diagram of the audio decoder sec-
tion of FIG. 1;

FIG. 44 is a block diagram of the sub-picture decod-
er section of FIG. 1,

FIG. 45 is a block diagram of the video playback
processing section of FIG. 1;

FIG. 46 is a block diagram of the audio playback
processing section of FIG. 1;

FIG. 47 is a block diagram of the audio mixing sec-
tion of FIG. 1;

FIG. 48 is a flowchart to help explain the acquisition
of video data attributes and the process of setting
the reproducing system;

FIG. 49is a flowchart to help explain the acquisition
of audio data attributes and the process of setting
the reproducing system,;

FIG. 50 is a flowchart to help explain the acquisition
of sub-picture data attributes and the process of set-
ting the reproducing system;

FIG. 51 is a block diagram of an encoder system
that creates video files by encoding the video data;
FIG. 52 is a flowchart for the encoding process of
FIG. 51;

FIG. 53 is a flowchart for combining the main video
data, audio data, and sub-picture data that have
been encoded in the flow of FIG. 52 and creating a
video data file;

FIG. 54 is a block diagram of a disk formatter sys-
tem used to record a formatted video file on an op-
tical disk; ’

FIG. 55 is a flowchart for creating logic data to be
recorded on the disk in the disk formatter of FIG. 54;
FIG. 56 is a flowchart for creating from logic data
physical data to be recorded on the disk; and

FIG. 57 is a schematic diagram of a system that
transfers the video title set of FIG. 4 via a commu-
nication system.

[0014] Hereinafter, referring to the accompanying
drawings, an optical disk and an optical disk reproducing
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apparatus according to an embodiment of the present
invention will be explained.

[0015] FIG. 1 is a block diagram of an optlcal disk re-
producing apparatus that reproduces the data from an
optical disk associated with an embodiment of the
present invention. FIG. 2 is a block diagram of the disk
drive section that drives the optical disk shown in FIG.
1. FIGS. 3 and 4 show the structure of the optical disk
shown in FIGS. 1 and 2.

[0016] As shown in FIG. 1, the optical disk reproduc-
ingapparatus comprises a key/display section 4, amon-
itor section 6, and a speaker section 8. When the user
operates the key/display section 4, this causes the re-
corded data to be reproduced from an optical disk 10.
The recorded data contains video data, sub-picture da-
ta, and audio data, which are converted into video sig-
nals and audio signals. The monitor section 6 displays
images according to the audio signals and the speaker
section 8 generates sound according to the audio sig-
nals.

[0017] The optical disk 10has been available with var-
ious structures. For instance, one type of the optical disk
10 is a read-only disk on which data is recorded at a
high density as shown in FIG. 3. The optical disk 10, as
shown in FIG. 3, is made up of a pair of composite layers
18 and an adhesive layer 20 sandwiched between the
composite disk layers 18. Each of the composite disk
layers 18 is composed of a transparent substrate 14 and
a recording layer or a light-reflecting layer 16. The disk
layer 18 is arranged so that the light-reflecting layer 16
may be in contact with the surface of the adhesive layer
20. A center hole 22 is made in the optical disk 10. On
the periphery of the center hole 22 on both sides, clamp-
ing areas 24 are provided which are used to clamp the
oplical disk 10 during its rotation. When the disk 10 is
loaded in the optical disk apparatus, the spindle of a
spindle motor 12 shown in FIG. 2 is inserted into the
center hole 22. As long as the disk is being rotated, it
continues clamped to the clamping areas 24.

[0018] As shown in FIG. 3, the optical disk 10 has an
information area 25 around the clamping area 24 on
each side, on which areas the information can be re-
corded. In each information area 25, its outer circumter-
ence area is determined to be a lead-out area 26 in
which no information is normally recorded, its inner cir-
cumference area adjoining the clamping area 24 is de-
termined to be a lead-in area 27 in which no information
is normally recorded, and the area between the lead-out
area 26 and the lead-in area 27 is determined to be a
data recording area 28.

[0019] At the recording layer 16 in the information ar-
ea 25, a continuous spiral track is normally formed as
an area in which data is to be recorded. The continuous
track is divided into a plurality of physical sectors, which
are assigned serial numbers. On the basis of the sec-
tors, data is recorded. The data recording area 28 in the
information recording area 25 is an actual data record-
ing area, in which playback data, video data, sub-picture
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data, and audio data are recorded in the form of pits (that
is, in the form of changes in the physical state) as ex-
plained later. With the read-only optical disk 10, a train
of pits is previously formed on the transparent substrate
14 by a stamper, a reflecting layer is formed by evapo-
ration on the surface of the transparent substrate 14 on
which the pit train has been formed, and the reflecting
layer serves as the recording layer 16. On the read-only
optical disk 10, no groove is normally provided as a track
and.the pit train on the surface of the transparent sub-
strate 14 serves as a track.

[0020] The optical disk apparatus 12, as shown in
FIG. 1, further comprises a disk drive section 30, a sys-
tem CPU section 50, a system ROM/RAM section 52, a
system processor section 54, a data BAM section 56, a
video decoder 58, an audio decoder section 60, a sub-
picture decoder section 62, and a D/A and data repro-
ducing section 64.

[0021] As shown in FIG. 2, the disk drive section 30
contains a motor driving circuit 11, a spindle motor 12,
an optical head 32 (i.e., an optical pickup), a feed motor
33, a focus circuit 36, a feed motor driving circuit 37, a
tracking circuit 38, a head amplifier 40, and a servo
processing circuit 44. The optical disk 10 is placed on
the spindle motor 12 driven by the motor driving circuit
11 and is rotated by the spindle motor 12. The optical
head 32 that projects a laser beam on the optical disk
10 is located under the optical disk 10. The optical head
32 is placed on a guide mechanism (not shown). The
feed motor driving circuit 37 is provided to supply a driv-
ing signal to the feed motor 33. The motor 33 is driven
by the driving signal and moves in and out the optical
head 32 radially over the optical disk 10. The optical
head 32 is provided with an object lens 34 positioned so
as to face the optical disk 10. The object lens 34 is
moved according to the driving signal supplied from the
focus circuit 36 so as to move along its optical axis.
[0022] To reproduce the data from the aforemen-
tioned optical disk, the optical head 32 projects a laser
beam on the optical disk 10 via the object lens 34. The
object lens 34 is traversed minutely over the optical disk
10 according to the driving signal supplied from the
tracking circuit 38. Furthermore, the object lens 34 is
moved minutely along its optical axis according to the
driving signal supplied from the focusing circuit 36 so
that its focal point may be positioned on the recording
layer 16 of the optical disk 10. This causes the laser
beam to form the smallest beam spot on the spiral track
(i.e., the pit train), enabling the beam spot to trace the
track. The laserbeam is reflected fromthe recording lay-
er 16 and returned to the optical head 32. The optical
head 32 converts the beam reflected from the optical
disk 10 into an electric signal, which is supplied from the
optical head 32 to the servo processing circuit 44 via the
head amplifier 40. From the electric signal, the servo
processing circuit 44 produces a focus signal, a tracking
signal, and a motor control signal and supplies these
signals to the focus circuit 36, tracking circuit 38, and
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motor driving circuit 11, respectively.

[0023] Therefore, the object lens 34 is moved along
its optical axis and across the radius of the optical disk
10, its focal point is positioned on the recording layer 16
of the optical disk 10, and the laser beam forms the
smallest beam spot on the spiral track. Furthermore, the
spindle motor 12 is rotated by the motor driving circuit
11 at a specific rotating speed. This allows the beam to
trace the pit train at a constant linear speed.

[0024] The system CPU section 50 of-FIG. 1 supplies
to the servo processingcircuit 44 a control signal serving
as an access signal. In response to the control signal,
the servo processing circuit 44 supplies a head-moving
signal to the feed motor driving circuit 37, which supplies
adriving signal to the feed motor 33. Then, the feed mo-
tor 33 is driven, causing the optical head 32 to traverse
over the optical disk 10. Then, the optical head 32 ac-
cesses a specific sector formed at the recording layer
16 of the optical disk 10. The playback data is repro-
duced from the specific sector by the optical head 32,
which then supplies it to the head amplifier 40. The head
amplifier 40 amplifies the reproduced data, which is out-
putted at the disk drive section 30.

[0025] The reproduced datais stored in the data RAM
section 56 by the system processor section 54 under
the supervision of the system CPU section 50 controfled
by the programs stored in the system ROM/RAM section
52. The stored reproduced data is processed at the sys-
tem processor section 54, which sorts the data into vid-
eo data, audio data, and sub-picture data, which are
supplied to the video decoder section 58, audio decoder
section 60, and sub-picture decoder section 62, respec-
tively, and are decoded at the respective decoders. The
D/A and data-reproducing section 64 converts the de-
coded video data, audio data, and sub-picture data into
an analog video signal, an analog audio signal, and an
analog sub-picture signal and supplies the resuiting vid-
eo signal to the monitor 6 and the resulting audio signal
to the speaker 8. Then, on the basis of the video signal
and sub-picture signal, images are displayed on the
monitor section 6 and according to the audio signal,
sound is simultaneously reproduced at the speaker sec-
tion 8.

[0026] The detailed operation of the optical disk ap-
paratus of FIG. 1 will be described later with reference
to the logic format of the optical disk explained below.
[0027] The data recording area 28 between the lead-
in area 27 and the lead-out area 26 on the optical disk
of FIG. 1 has a volume and file structure as shown in
FIG. 4. The structure has been determined in conformity
to specific logic format standards, such as micro UDF
or ISO 9660. The data recording area 28 is physically
divided into a plurality of sectors as described earlier.
These physical sectors are assigned serial numbers. In
the following explanation, a logical address means a
logical sector number (LSN) as determined in micro
UDF or ISO 9660. Like a physical sector, a logical sector
contains 2048 bytes. The numbers (LSN) of logical sec-
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tors are assigned consecutively in ascending order as
the physical sector number increments.

[0028] As shown in FIG. 4, the volume and file struc-
ture is a hierarchic structure and contains a volume and
file structure area 70, a video manager (VMG) 71, at
least one video title set (VTS) 72, and other recorded
areas 73. These areas are partitioned at the boundaries
between logical sectors. As with a conventional CD, a
logical sector is defined as a set of 2048 bytes. Similarly,
a logical block is defined as a set of 2048 bytes. There-
fore, a single logical sector is defined as a single logical
block.

[0029] The file structure area 70 corresponds to a
management area determined in micro UDF or ISO
9660. According to the description in the management
area, the video manager 71 is stored in the system
ROM/RAM section 52. As explained with reference to
FIG. 5, the information used to manage video title sets
is written in the video manager, which is composed of a
plurality of files 74, starting with file #0. In each video
title set (VTS) 72, compressed video data, compressed
audio data, compressed sub-picture data, and the play-
back information about these data items are stored as
explained later. Each video title set is composed of a
plurality of files 74. The number of video title sets is lim-
ited to 99 maximum. Furthermore, the number of files
74 (from File #j to File #}+9) constituting each video title
set is determined to be 10 maximum. These files are
also partitioned at the boundaries between logical sec-
tors.

[0030] Inthe otherrecorded areas, the information ca-
pable of using the aforementioned video title sets 72 is
recorded. The other recorded areas are not necessarily
provided.

[0031] Asshown in FIG. 5, the video manager 71 con-
tains at least three items each corresponding to individ-
ual files 74. Specifically, the video manager 71 is made
up of video manager information (VMGI) 75, a video ob-
ject set (VMGM_VOBS) 76 for video manager menu,
and backup (VMG1_BUP) 77 of video manager informa-
tion. Here, the volume manager information (VMGI) 75
and the backup (VMGI_BUP) 77 of video manager in-
formation are determined to be indispensable items,
and the video object set (VMGM_VOBS) 76 for video
manager menu is determined to be an optional item. In
the video object set (VMGM-VOBS) 76 for VMGM, the
video data, audio data, and sub-picture data for a menu
of the volumes of the optical disk managed by the video
manager 71 are stored.

[0032] According to the video object set
(VMGM_VOBS) for VMGM, the volume name of the op-
tical disk, the sound accompanying the volume name
representation, and the description of the sub-picture
are displayed and at the same time, selectable items
are provided in the form of sub-pictures as in video re-
production explained later. For example, the video ob-
ject set (VMGM_VOBS) 76 for VMGM indicates that the
optical disk contains the video data representing the
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matches a boxer played until he won a world champion-
ship. Specifically, a fighting pose of boxer X, together
with a volume name, such as the glorious history of box-
er X, is reproduced in the form of video data and at the
same time, his theme song is reproduced in sound, and
his chronological table is provided in a sub-picture. Fur-
thermore, the user is asked which language choice to
select, English or Japanese, for the narration of the
matches. At the same time, the user is asked whether
subtitles in another language should be provided in a
sub-picture or which language choice should be select-
ed for the subtitles. Thus, for example, the VMGM video
object set (VMGM_VOBS) 76 makes preparations for
the user to watch a video of a match of boxer X in English
narration with a sub-picture using Japanese subtitles.
[0033] Here, the structure of a video object set
(VOBS) 82 will be described with reference to FIG. 6.
FIG. 6 shows an example of a video object set (VOBS)
82. The video object set (VOBS) 82 comes in three types
76, 95, 96 for two menus and a title. Specifically, in the
video object set (VOBS) 82, a video title set (VTS) 72
contains a video object set (VISM_VOBS) 95 for a
menu of video title sets and a video object set
(VTSTT_VOBS) for the titles of at least one video title
set as explained later. Each video object 82 set has the
same structure except that their uses differ.

[0034] As shown in FIG. 6, a video object set (VOBS)
82 is defined as a set of one or more video objects
(VOB). The video objects 83 in a video object set
(VOBS) 82 are used for the same application. A video
object set (VOBS) 82 for menus is usually made up of
a single video object (VOB) 83 and stores the data used
to display a plurality of menu screens. In contrast, a vid-
eo object set (VTSTT_VOBS) 82 for title sets is usually
composed of a plurality of video objects (VOB) 83.
[0035] When the aforesaid video of a boxing match is
taken as example, a video object (VOB) 83 corresponds
to the video data of each match played by boxer X.
Specifying a particular video object (VOB) enables, for
example, boxer X's eleventh match for a world champi-
onship to be reproduced on a video. The video object
set (VTSM_VOBS) 95 for a menu of the video title sets
72 contains the menu data for the matches played by
boxer X. According to the presentation of the menu, a
particular match, for example, boxer X's eleventh match
for a world championship, can be specified. In the case
of a usual single story movie, one video object 83 (VOB)
corresponds to one video object set (VOBS) 82. One
video stream is completed with one video object set
(VOBS) 82. In the case of a collection of animated car-
toons or an omnibus movie, a plurality of video streams
each corresponding to individual stories are provided in
a single video object set (VOBS) 82. Each video stream
is stored in the corresponding video object. Accordingly,
the audio stream and sub-picture stream related to the
video stream are also completed with each video object
(VOB) 83.

[0036] An identification number (IDN#j) is assigned to
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a video object (VOB) 83. By the identification number,
the video object (VOB) 83 can be identified. A single vid-
eo object (VOB) 83 is made up of one or more cells 84.
Atthough a usual video stream is made up of a plurality
of cells, a menu video stream, or a video object (VOB)
83 may be composed of one cell. A cell is likewise as-
signed an identification number (C_IDN#j). By the iden-
tification number (C_IDN#j), the cell 84 is identified.
[0037] As shown in FIG. 6, each cell 84 is composed
. of one or more video object units (VOBU) 85, normally
a plurality of video object units (VOBU)85. Here, a video
object unit (VOBU) 85 is defined as a pack train having
a single navigation pack (NAV pack) 86 at its head. Spe-
cifically, a video object unit (VOBU) 85 is defined as a
set of all the packs recorded, starting at a navigation
pack (NAV pack) to immediately in front of the next nav-
igation pack. The playback time of the video object unit
(VOBU) corresponds to the playback time of the video
data made up of one or more GOPs (Group of Pictures)
contained in the video object (VOBU). The maximum
playback time is determined to be 0.4 or more second
and less than one second. In the MPEG standard, a sin-
gle GOP is determined to be normally 0.5 second long
and be compressed screen data for reproducing about
15 screens during that duration.

[0038] When a video object unit includes video data
as shown in FIG. 6, more than one GOP composed of
video packs (V packs) 88, a sup-picture pack (SP pack)
90, and an audio pack (A pack) 91 all determined in the
MPEG standard, are arranged to produce a video data
stream. Regardless of the number of GOPs, a video ob-
ject unit (VOBU) 85 is determined on the basis of the
playback time of a GOP. The video object always has a
navigation pack (NV pack) 86 at its head. Even when
the playback data consists only of audio and/or sub-pic-
ture data, it will be constructed using the video object
unit as a unit. Specifically, even if a video object unit is
constructed only of audio packs, the audio packs to be
reproduced within the playback time of the video object
unit to which the audio data belongs will be stored in the
video object unit, as with the video object of video data.
[0039] The video manager 71 will be explained with
reference to FIG. 5. The video management information
75 placed at the head of the video manager 71 contains
information on the video manager itself, the information
used to search for titles, the information used to repro-
duce the video manager menu, and the information
used to manage the video title sets (VTS) 72 such as
the attribute information on video titles. The volume
management infomation contains at least three tables
78, 79, 80 in the order shown in FIG. 5. Each of these
tables 78, 79, 80 is aligned with the boundaries between
logical sectors. A first table, a video manger information
management table (VMGI_MAT) 78, is a mandatory ta-
ble, in which the size of the video manager 71, the start
address of each piece of the information in the video
manager 71, and the start address of and the attribute
information about the video object set (VMGM_VOBS)
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76 for a video manager menu are written. As explained
later, the attribute information includes the video at-
tribute information, the audio attribute information, and
the sub-picture attribute information. According to these
pieces of attribute information, the modes of the decod-
ers 58, 60, 62 are changed, thereby enabling the video
object set (VMGM_VOBS) 76 to be reproduced in a suit-
able mode.

[0040] Written in a second table of the video manager

. 71, atitle search pointer table (TT_SRPT) 79, are the

start addresses of the video titles stored on the optical
disk that are selectable according to a title number en-
tered from the key/display section 4 on the apparatus.
[0041] Inathirdtableof the videomanager 71, avideo
title set attribution table (VTS_ATRT) 80, the attribute
information determined in the video title set (VTS) 72 in
the volumes of the optical disk is written. Specifically, in
this table, the following items are written as attribute in-
formation: the number of video title sets (VTS) 72, video
title set (VTS) 72 numbers, video atiributes, such as a
video data compression scheme, audio stream at-
tributes, such as an audio coding mode, and sub-picture
attributes, such as the type of sup-picture display.
[0042] The details of the contents of the volume man-
agement information management table (VMGI_MAT)
78, title search pointer table (TT_SRPT) 78, and video
title set attribute table (VTS_ATRT) 80 will be described
with reference to FIGS. 7 to 20.

[0043] Asshownin FIG. 7, written in the volume man-
agement information management table (VMGI_MAT)
78 are an identifier (VMG_|D) for the video manager 71,
the size of video management information in the number
of logical blocks (a single logical block contains 2048
bytes, as explained earlier), the version number (VERN)
related to the standard for the optical disk, commonly
known as a digital versatile disk (digital multipurpose
disk, hereinafter, referredto as a DVD), andthe category
(VMG_CAT) of the video manger 71.

[0044] In the category (VMG_CAT) of the video man-
ager 71, a flag indicating whether or not the DVD video
directory inhibits copying is written. Further written in the
table (VMGI_MAT) 78 are a volume set identifier
(VLMS_ID), the number of video title sets (VT S_Ns), the
identifier for a provider supplying the data to be recorded
on the disk (PVR_ID), the start address
(VMGM_VOBS_SA) of the video object set
(VMGM_VOBS) 76 for a video manager menu, the end
address (VMGI_MAT_EA) of a volume manager infor-
mation management table (VMGI_MAT) 78, and the
start address (TT_SRPT_SA) of a title search pointer
table (TT_SRPT). If the video object set
(VMGM_VOBS) 95 for the VMG menu is absent,
*00000000h" will be written in its start address
(VMGM_VOBS_SA). The end address
(VMGI_MAT_EA) of VMG_MAT 78 is represented by
the relative bite number from the first logical block of
VMGI_MAT 78 and the start address (TT_SRPT_SA) of
TT_SRPT 79 are represented by the relative number of
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logical blocks from the first logical block of VMGl 75.

[0045] Furthermore, in the table 78, the start address
(VTS_ATRT_SA) of the attribute table (VTS_ATRT) of
video title sets 72 (VTS) is represented by the number
of bytes, relative to the first byte in the VMGI manager
table (VMGI_MAT) 71, and the video attribute
(VMGM_V_AST) of the video manager menu (VMGM)
video object set 76 is written as well. Further written in
the table 78 are the number (VMGM_AST_Ns) of audio
streams in the video manager menu (VMGM), the at-
tributes (VMGM_AST_ATR) of audio streams in the vid-

eo manager menu (VMGM), the number
(VMGM_SPST_Ns) of sub-picture streams in the video
manager menu (VMGM), and the attributes

(VMGM_SPST_ATR) of sub-picture streams in the vid-
eo manager menu (VMGM).

[0046] In the video attribute (VMGM_V_ATR), as
shown in FIG. 8, bit number b8 to bit number b15 are
allocated to the compression mode, frame rate, display
aspect ratio, and display mode, which are the video at-
tribute of the video object set 76 for the video manager
menu (VMGM) and bit number b0 to bit number b7 are
left empty for reservation for later use. When “00" is writ-
ten in bit numbers b15, b14, this means the menu video
data has been compressed in the video compression
mode on the basis of the MPEG-1 standard; and when
"01" is written in bit numbers b15, b14, this means the
menu video data has been compressed in the video
compression mode on the basis of the MPEG-2 stand-
ard. The other numbers are for reservation for later use.
When "00" is written in bit numbers b13, b12, this means
that the menu video data has a frame rate of 29.27/S at
which 29.27 frames are reproduced every second. Spe-
cifically, when "00" is written in bit numbers b13, b12,
this means that the menu video data is TV-system video
data according to the NTSC scheme and has a frame
rate at which a single frame is drawn at a horizontal fre-
quency of 60 Hz using 525 scanning lines. When "01°
is written in bit numbers b13, b12, this means that the
menu video data has a frame rate of 25/S at which 25
frames are reproduced every second. Specifically, this
means that the menu video data is TV-system video da-
ta according to the PAL scheme and has a frame rate
at which a single frame is drawn at a frequency of 50 Hz
using 625 scanning lines. The other numerals in bit num-
bers b13, b12 are for reservation for later use.

[0047] Furthermore, when "00" is written in bit num-
bers b11, b10, this means that the menu video data has
a display aspect ratio (ratio of height to width) of 3/4;
and when "117 is written in bit numbers b11, b10, this
means that the menu video data has a display aspect
ratio (ratio of height to width) of 9/16. The other numbers
are for reservation for later use.

[0048] Furthermore, when the display aspect ratio is
3/4, that is, when "00° is written in bit numbers b11, b10,
*11° is wriiten in bit numbers b3, b8. When the display
aspect ratio is 9/16, that is, when "11® is written in bit
numbers b11, b10, whether the displaying of the menu
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video data in pan scan and/or letter box is permitted is
written. Specifically, when “00" is written in bit numbers
b9, b8, this means that the displaying in either of pan
scan and letter box is permitted; when "01° is written in
bit numbers b9, b8, this means that the displaying in pan
scan is permitted, but the displaying in letter box is in-
hibited; and when "10" is written in bit numbers b9, b8,
this means that the displaying in pan scan is inhibited,
but the displaying in letter box is permitted. When "11°
is written in bit numbers b9, b8, this means that the dis-
playing is not particularly specified.

[0049] FIG. 9 shows the relationship between the vid-
eo data recorded on the optical disk and the reproduced
screen images on the TV monitor. As for the video data,
because the display aspect ratio is written in bit numbers
b11, b10 and the display mode is written in bit numbers
b9, b8 as the aforementioned attribute information, this
gives the displays as shown in FIG. 9. The video data
whose original display aspect ratio (00" in bit numbers
bll, b10) is 3/4 is compressed as it is and recorded. Spe-
cifically, as shown in FIG. 9, in the case of the image
data with a circle drawn in the center around which four
small circles are placed, even if the display mode is any
of normal ("00" in bit numbers b3, b8), pan scan ("01" in
bit numbers b9, b8), and letter box (*10" in bit numbers
b9, b8), it will be displayed on a TV monitor 6 having a
TV aspectratio of 3/4 without changing the display mode
as an image with a circle drawn in the center around
which four small circles are placed. Even witha TV mon-
itor 6 having a TV aspect ratio of 9/16, the image data
will be displayed without changing the display mode as
an image with a circle drawn in the center around which
four small circles are placed, just leaving the areas on
both sides of the screen of the TV monitor where no im-
age is displayed.

[0050] In contrast, the image data whose aspect ratio
("11" in bit numbers bll, b10) is 9/16 is compressed and
recorded in a representation with more height than width
transformed so that it may have an aspect ratio of 3/4.
Specifically, the image having a display aspect ratio of
9/16 with a circle drawn in the center around which four
small circles are placed, outside which another four
small circles are placed-- one large circle and eight small
circles --is compressed and recorded as the data trans-
formed into a representation where all circles have mere
height than width. Accordingly, when the display mode
is normal ("00® in bit numbers b3, b8), the original image
will be displayed without changing the display mode on
a TV monitor 6 having a TV aspect ration of 3/4 as an
image having an oval with more height than width drawn
in the center around which four small ovals with more
height than width are placed, outside which another four
small ovals with more height than width are placed-- one
large ovals and eight small ovals. In contrast, when the
display mode is pan scan (01" in bit numbers b9, b8),
the original image wili be displayed on the TV monitor 6
having a TV aspect ration of 3/4 as an image with a cir-
cle, not an oval, drawn in the center around which four
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small circles are placed, and the edge of the screen be-
ing so trimmed that the four outermost small circles are
cut away. Furthermore, when the display mode is letter
box ("10" in bit numbers b9, b8), because the aspect
ratio remains unchanged, the original image will be dis-
played on the TV monitor 6 having a TV aspect ratio of
3/4 as an image of full screen, that is, a single large cir-
cle, not an oval, and eight small circles except that no
images appear at the top and bottom of the screen. Nat-
.. urally,.because a TV monitor 6 having a TV aspect ratio
of 9/16 agrees with the display aspect ratio (11" in bit
numbers b11, b10) of the image data, the image data is
displayed as an image with a complete circle drawn in
the center around which four small complete circles are
placed, outside which another four small complete cir-
cles are placed--one large circle and eight small circles.
[0051] As described above, when the image data
whose display aspect ratio ("11" in bit numbers b11, b10)
is displayed on the TV monitor 6 having a TV aspect
ratio of 3/4, no image appears on the top and bottom of
the screen. At a frame rate ("01" in bit numbers b13,
b12) at which a single frame is drawn at a horizontal
frequency of 60 Hz using 525 scanning lines, 72 hori-
zontal scanning lines, the top and bottom ones put to-
gether, draw in black (Y = 16, U = V = 128) as shown in
FIG. 10A and therefore the top and bottom portions ap-
pearblack. Ataframe rate ("00"inbitnumbersb13,b12)
at which a single frame is drawn at a horizontal frequen-
cy of 50 Hz using 625 scanning lines, 60 horizontal scan-
ning lines, the top and bottom ones put together, draw
in black (Y = 16, U = V = 128) as shown in FIG. 10Aand
therefore the top and bottom portions appear black.

[0052] Explanation of the contents of the table shown
in FIG. 7 will be resumed. In the audio stream attribute
(VMGM_AST_ATR) of the video manager menu (VM-
GM), bit number b3 to bit number b48 are allocated to
the audio coding mode, audio type, audio application
type, quantization, sampling frequency, and the number
of audio channels and bit number b47 to bit number b0
are left empty for reservation for later use as shown in
FIG. 11. lf the VMCG video object set 76 is absent, or if
an audio stream is absent in the video object set, “0° will
be written in each bit, starting at bit number b63 down
to bit number b0. The audio coding mode is written in
bit number b63 to bit number b61. When "000° is written
for the audio coding mode, this means that the audio
data has been coded according to Dolby AC-3 (a trade-
mark of Dolby Laboratories Licensing Corporation).
When "010° is written for the audio coding mode, this
means that the audio data is compressed without any
expanded bit stream under MPEG-1 or MPEG-2. When
"011° is written for the audio coding mode, this means
that the audio data is compressed with an expanded bit
stream under MPEG-2. When "100" is written for the au-
dio coding mode, this means that the audio data is cod-
ed by linear PCM. For the audio data, the other numbers
are for reservation for later use. At a frame rate ("00° is
written in bit numbers b13, b12 in VMGM_V_ATR) at
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which a single frame is drawn at a horizontal frequency
of 60 Hz using 525 scanning lines, in the video data at-
tribute, Dolby AC-3 ("000" in bit numbers b63, b62, b61)
or linear PCM ("100" in bit numbers b63, b62, b61) is to
be set. At a frame rate ("01" is written in bit numbers
b13, b12 in VMGM_V_ATR) at which a single frame is
drawn at a horizontal frequency of 50 Hz using 625
scanning lines, in the video data attribute, MPEG-1 or
MPEG-2 ("010" or "011" in bit numbers b63, b62, b61)
or linear PCM (*100” in bit numbers b63, b62, b61) is to
be set.

[0053] The audio type is written in bit numbers b59
and b58. When the audio type is not specified, "00" will
be written in these bit numbers. The other numbers are
for reservation. The ID of an audio application field is
written in bit numbers b57 and b56. When the ID is not
specified, "00" will be written in these bit numbers. The
other numbers are for reservation. The quantization of
audio data is written in bit numbers b55 and b54. When
bit numbers b55, b54 contain "00", this means the audio
data quantized in 16 bits; when bit numbers b55, b54
contain "01", this means the audio data quantized in 20
bits; when bit numbers b55, b54 contain "10" this
means the audio data quantized in 24 bits; and when bit
numbers b55, b54 contain “11°, this means that the
quantization is not specified. Here, when the audio cod-
ing mode is set to linear PCM (100" in bit numbers b63,
b62, b61), no specification of quantization (*11" in bit
numbers b55, b54) is written. The audio data sampling
frequency Fs is written in bit numbers b53 and b52.
When the sampling frequency Fs is 48 kHz, "00" is writ-
ten in these bit numbers; when the sampling frequency
Fs is 96 kHz, "01" is written in these bit numbers; and
the other numbers are for reservation.

[0054] The number of audio channels is written in bit
numbers b50 to b48. When bit numbers b50 to b48 con-
tain 000" this means a single channel (monaural);
when bit numbers b50 to b48 contain "001°, this means
two channels -(stereo); when bit numbers b50 to b48
contain "010", this means three channels; when bit num-
bers b50 to b48 contain "011°, this means four channels;
when bit numbers b50 to b48 contain “100", this means
five channels; when bit numbers b50 to b48 contain
"101°, this means six channels; when bit numbers b50
to b48 contain "110°, this means seven channels; and
when bit numbers bS50 to b48 contain 1117, this means
eight channels.

[0055] In the sub-picture stream  attribute
(VMGM_SPST_ATR) of the video manager menu (VM-
GM) in the table of FIG. 7, bit number b47 to bit number
b40 are allocated to the sub-picture coding mode, sub-
picture display type, and sub-picture type as shown in
FIG. 12. When "000° is written in bit numbers b47, b486,
b45 as the description of sub-picture coding mode, this
means that the sub-picture data has been run-length
compressed according to the 2 bits/pixel type standard,
when "001" is written in bit numbers b47, b46, b45 as
the description of sub-picture coding mode, this means
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that the sup-picture data has been run-length com-
pressed according to other standards; and the other
numbers are for reservation.
[0056] The sub-picture display type
(VMGM_SPST_ATR) is written in bit numbers b44, b43,
b42. If the aspect ratio is 3/4 ("00" in bit numbers bll and
b10) which is described in the VMGM_V_ATR and "000"
is written in bit numbers b44, b43, b42 which is de-
scribed in VMGM_SPST_ATR, this means that this at-
trition information (VMGM_SPST_ATR) is not utilized. If
the aspect ration is 9/16 ("11" in bit numbers b11 and
b10) which is described in the VMGM_V_ATR and "001°
is written in bit numbers b44, b43, b42 which is de-
scribedin VMGM_SPST_ATR, this means that this sub-
picture stream is permitted to be displayed at only a wide
type representation. If the aspect ratio is 9/16 (*11" in bit
numbers b1l and b10) which is described in the
VMGM_V_ATR and "010" is written in bit numbers b44,
b43, b42 which is described in VMGM_SPST_ATR, this
means that this sub-picture stream is permitted to be
displayed properly at only a letter box type representa-
tion. If the aspect ratio is 9/16 ("11" in bit numbers b11
"and b10) which is described in the VMGM_V_ATR and
"011" is written in bit numbers b44, b43, b42 which is
described in VMGM_SPST_ATR, this means that this
sub-picture stream in permitted to be displayed properly
at both of the wide type and letter box type representa-
tions. If the aspect ratio is 9/16 (*11" in bit numbers b11
and b10) which is described in the VMGM_V_ATR and
"100" is written in bit numbers b44, b43, b42 which is
described in VMGM_SPST_ATR, this means that this
sub-picture stream is permitted to be displayed properly
at only a pan scan type representations. If the aspect
ratio is 9/16 ("11° in bit numbers b11 and b10) which is
described in the VMGM_V_ATR and 110" is written in
bit numbers b44, b43, b42 which is described in
VMGM_SPST_ATR, this means that this sub-picture
stream is permitted to be displayed properly at both of
the pan scan type and letter box type representations.
If the aspect ratio is 9/16 ("11" in bit numbers b11 and
b10) which is described in the VMGM_V_ATR and "111°
is written in bit numbers b44, b43, b42 which is de-
scribed in VMGM_SPST_ATR, this means that this sub-
" picture stream is permitted to be displayed properly at
one of the pan scan type, wide type and letter box type
representations. Furthermore, the sub-picture type is
written in bit numbers b41, b40. When bit numbers b41,
040 contains "00°, this means that the display type is
not specified. The other numbers are for reservation.
[0057] Explanation of the structure shown in FIG.
will be resumed. In the title search pointer table
(TT_SRPT) 79 of FIG. 5, as shown in FIG. 13, the title
search pointer table information (TSPTI) is first written
and then as many title search pointers (TT_SRP) for in-
put numbers 1 to n (n = 99) as are needed are written
consecutively. When only the playback data for a single
title, for example, only the video data for a single title, is
stored in a volume of the optical disk, only a single title
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search pointer (TT_SRP) 93 is written in the table
(TT_SRPT) 79.

[0058] The title search pointer table information (TSP-
Ti) 92 contains the number of entry program chains
(EN_PGC_Ns) and the end address (TT_SRPT_EA) of
the title search pointer (TT-SRP) 93 as shown in FIG.
14. The address (TT_SRPT_EA) is represented by the
number of bytes, relative to the first byte in the title
search pointer table (TT_SRPT) 79. Furthermore, as
shown in FIG. 15, each title search pointer (TT_SRP)
contains the video title set number (VTSN), the program
chain number (PGCN), and the start address (VTS_SA)
of the video title set 72.

[0059] The contents of the title search pointer
(TT_SRP) 93 specifies a video title set to be reproduced
and a program chain (PGC) as well as a location in
which the video title set 72 is to be stored. The start ad-
dress (VTS_SA) of the video title set 72 is represented
by the number of logical blocks in connection with the
title set specified by the video title set number (VTSN).
[0060] Here, a program chain 87 is defined as a set
of programs 89 that reproduce the story of a title. In the
case of a program chain for a menu, still picture pro-
grams or moving picture programs are reproduced one
after another to complete a menu for a single title. In the
case of a program chain for a title set, a program chain
corresponds to a chapter in a story consisting of pro-
grams and the movie of a single title is completed by
reproducing program chains consecutively. As shown in
FIG. 16, each program 89 is defined as a set of afore-
mentioned cells 84 arranged in the order in which they
are to be reproduced.

[0061] As shownin FIG. 5, the video title set attribute
table (VTS_ATRT) 80 describing the attribute informa-
tion on the video title set (VTS) 72 contains video title
set attribute table information (VTS_ATRTI) 66, n video
title set attribute search pointers (VTS_ATR_SRP) 67,
and n video title set attributes (VTS_ATR) 68, which are
arranged in that order. The video title set attribute table
information (VTS_ATRTI) 66 contains information on
the table 80. In the video title set attribute search point-
ers (VTS_ATR_SRP) 67, description is made in the or-
der corresponding to the title sets #1 to #n and similarly
description is made of the pointers for searching for the
video title set attributes (VTS_ATR) 68 written in the or-
der corresponding to the title sets #1 1o #n. In each of
the video title set attributes (VTS_ATR) 68, the attribute
of the corresponding title set (VTS) is written.

[0062] More specifically, the video title set attribute in-
formation (VTS_ATRT!) 66 contains a parameter
(VTS_Ns) for the number of video titles and a parameter
(VTS_ATRT_EA) for the end address of the video title
set attribute table (VTS_ART) 80 as shown in FIG. 18.
As shown in FIG. 19, in each video title set attribute
search pointer (VIS_ATR_SRP) 67, a parameter
(VTS_ATR_SA) for the start address of the carrespond-
ing video title set attribute (VTS_ATR) 68 is written. As
shown in FIG. 20, the video title set attribute (VTS_ATR)
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68 contains a parameter (VTS_ATR_EA) for the end ad-
dress of the video title set attribute (VTS_ATR) 68, a pa-
rameter (VTS_CAT) for the category of the correspond-
ing video title set, and a parameter (VTS_ATRI) for at-
tribute information on the corresponding video title set.
Because the attribute information on the video title set
contains the same contents of the attribute information
on the video title set written in the video title set infor-
mation management table (VTS_MAT), which will be ex-
plained later with reference to FIGS. 21 and 22, expla-
nation of it will be omitted.

[0063] Now, the structure of the logic format of the vid-
eo title set (VTS) 72 shown in FIG. 4 will be explained
with reference to FIG. 21. In each video title set (VTS)
72, four items 94, 95, 96, 97 are written in the order
shown in FIG. 21. Each video title set (VTS) 72 is made
up of one or more video titles havingcommon attributes.
The video title set information (VTSI) contains the man-
agement information on the video titles 72, including in-
formation on playback of the video object set 96, infor-
mation on playback of the title set menu (VTSM), and
attribute information on the video title sets 72.

[0064] Each videotitle set (VTS) 72 includes the back-
up 97 of the video title set information (VTSI) 94. Be-
tween the video title set information (VTSI) 94 and the
backup (VTS!_BUP) of the information, a video object
set (VISM_VOBS) 95 for video title set menus and a
video object set (VISTT_VOBS) 96 for video title set
titles are arranged. Both of the video object sets
(VTSM_VOBS and VISTT_VOBS) have the structure
shown in FIG. 6, as explained earlier.

[0065] The video title set information (VTSI) 94, the
backup (VTSI_BUP) 97 of the information, and the video
object set (VTSTT_VOBS) 96 for video title set titles are
items indispensable to the video title sets 72. The video
object set (VISM_VOBS) 95 for video title set menus is
an option provided as the need arises.

[0066] The video title set information (VTSI) 94 con-
sists of seven tables 98, 99, 100, 101, 111, 112, 113 as
shown in FIG. 21. These seven tables 98, 99, 100, 101,
111, 112, 113 are forced to align with the boundaries be-
tween logical sectors. The video title set information
management table (VTSI_MAT) 98, a first table, is a
mandatory table, in which the size of the video title set
(VTS) 72, the start address of each piece of information
in the video title set (VTS) 72, and the attributes of the
video object sets (VOBS) 82 in the video title set (VTS)
72 are written.

[0067] The video titlle set part-of-title search pointer
table (VTS_PTT_srpt), a second table, is mandatory ta-
ble, in which part of the selectable video titles, that is,
program chain {PGC) or programs (PG) contained in the
selectable video title set 72, are written according to the
number that the user has entered from the key/display
section 4. Entering the desired one of the entry numbers
listed in the pamphlet coming with the optical disk 10
from the key/display section 4, the user can watch the
video, starting with the section in the story correspond-
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ing to the entered number.

[0068] The video title set program chain information
table (VTS_PGCIT) 100, a third table, is a mandatory
fable, in which the VTS program chain information
(VTS_PGCH), or information on VTS program chains, is
written.

[0069] The video title set menu PGCI unit table
(VTSM_PGCI_UT) 111, a fourth table, is a mandatory
item, when the video object set (VISM_VOBS) 95 for
video title set menus is provided. In the table, informa-
tion on program chains for reproducing the video title
set menu (VTSM) provided for each language is written.
By referring to the video title set menu PGCI unit table
(VTSM_PGCI_UT) 111, a program chain for the speci-
fied language in the video object set (VI SM_VOBS) 85
can be acquired and reproduced as a menu.

[0070] The video title set time search map table
(VTS_MAPT) 101, a fifth table, is an optional table pre-
vided as the need arises, in which information on the
recording location of the video data in each program
chain (PGC) in the title set 72 to which the map table
(VTS_MAPT) belongs is written for a specific period of
time of display.

[0071] The video title set cell address table
(VTS_C_ADT) 112, a sixth table, is a mandatory item,
in which the address of each cell 84 constituting all the
video objects 83 or the address of each cell piece con-
stituting cells are written in the order in which the iden-
tification numbers of the video objects are arranged.
Here, a cell piece is a piece constituting a cell. Cells un-
dergo an interleaving process in cell pieces and are ar-
ranged in a video object 83.

[0072] The video object title set video object unit ad-
dress map (VTS_VOBU_ADMAP) 113, a seventh table,
is a mandatory item, in which the start addresses of all
the video object units 85 in the video title set are written
in the order of arrangement.

[0073] Nexi, the video title information manager table
(VTSI_MAT) 98 and video title set program chain infor-
mation table (VTS_PGCIT) 100 shown in FIG. 21 will be
described with reference to FIGS. 22 to 34.

[0074] FIG. 22 shows the contents of the video title
information manager table (VTSI_MAT) 88, in which the
video title set identifier (VTS_ID), the size (VTS_SZ) of
the video title set 72, the version number (VERN) of the
DVD video specification, the category (VTS_CAT) of the
video title set 72, and the end address (VTSI_MAT_EA)
of the video title information manager table (VTSI_MAT)
98 are written in that order. Furthermore, in the table
(VTSI_MAT) 98, the start address (VTSM_VOBS_SA)
of the video object set (VISM_VOBS) 95 for the VTS
menu (VTSM) and the start address (VISTT_VOB_SA)
of the video object for the title in the video title set (VTS)
are written. If the video object set (VISM_BOBS) 85 for
the VTS menu (VTSM) is absent, “00000000h" will be
written in the start address (VISM_VOBS_SA). The end
address (VTSI_MAT_EA) of VTSI_MAT is expressed by
the number of logical bytes, relative to the first byte in
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the video title set information management table
(VTSI_MAT) 94. The start address (VTSTM_VOB_SA)
of VISM_VOBS and the stat address
(VTSTT_VOB_SA) of VISTT_VOB are expressed by
the number of logical blocks (RLBN) relative to the first
logical block in the video title set (VTS) 72.

[0075] Furthermore, in the table (VTSI_MAT) 98, the
start address (VTS_PTT_SRPT_SA) of the video title
set information part-of-tite search pointer table
(VTS_PTT_SRPT) 99 is represented by the number of
blocks, relative to the first logical blocks in the video title
set information (VTSI) 94. Furthermore, in the table
(VTSI_MAT) 98, the start address (VTS_PGCIT_SA) of
the video title set program chain information table
(VTIS_PGCIT) 100 and the stat address
(VTS_PGCI_UT_SA) of the PGCI unit table
(VTS_PGCI_UT) 111 of video title set menus represent-
ed by the number of blocks, relative 1o the first logical
blocks in the video title set information (VTSI) 94, and
the start address (VTS_MAPT_SA) of the time search
map table (VTS_MAPT) 101 in the video title set (VTS)
is represented by sectors, relative to the first logical sec-
tor in the video title set (VTS) 72. Similarly, the VTS ad-
dress table (VTS_C_ADT) 112 and the address map
(VTS_VOBU_ADMAP) 113 for VTS_VOBU are written
in logical sectors, relative to the first logical sector in the
video title set (VTS) 72.

[0076) Written in the table (VTSI_MAT) 98 are the vid-
eo attribute (VISM_V_ATR) of the video object set
(VTSM_VOBS) 95 for the video title set menu (VTSM)
in the video title set (VTS) 72, the number of audio
streams (VTSM_AST_Ns), the attributes
(VTSM_AST_ATR) of the audio streams, the number of
sub-picture streams (VTSM_SPST_Ns), and the at-
tributes (VTSM_SPST_ATR) of the sub-picture
streams. Similarly, further written in the table
(VTSI_MAT) 98 are the video attribute (VTS_V_ATR) of
the video object set (VT STT_VOBS) 96 for the videotitle
set (VTSTT) for the video title set (VTS) in the video title
set (VTS) 72, the number of audio streams
(VTS_AST_Ns), the attributes (VTS_AST_ATR) of the
audio streams, the number of sub-picture streams
(VTS_SPST_Ns), and the attributes (VTS_SPST_ATR)
of the sub-picture streams. Additionally, the attribute
(VTS_MU_AST_ATR) of the multi-channel audio
stream in the video title set (VTS) is written in the table
(VTSI_MAT) 98.

[0077] The video atiribute, audio stream attribute, and
sub-picture stream attribute written in FIG. 22 will be de-
scribed in detail. In the video attribute (VISM_V_ATR})
of the video object set (VTSM_VOBS) 95 for VTISM and
the video attribute (VTS_V_ATR) of the video object set
(VTST_VOBS) 96 for the video title set title (VTSTT),
the same afttribute information as the video attribute
(VMGM_V_ATR) of the video object (VMGN_VOBS) for
the video manager menu already explained with refer-
ence to FIGS. 8, 9, 10A, and 10B is written. Specifically,
in each of the video attributes (VISM_V_ATR) and
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(VTS_V_ATR), as shown in FIG. 8, bit number b8 to bit
number b15 are allocated to the compression mode,
frame rate, display aspect ratio, and display mode,
which are the video attributes.of the video object set 76
for the video manager menu (VMGM), and bit number
b0 to bit number b7 are left empty for reservation for
later use. When "00" is written in bit numbers b15, b14,
this means the menu video data has been compressed
in the video compression mode on the basis of the
MPEG-1 standard; and when "01" is-written in bit num-
bersb15, b14, this means the menu video data has been
compressed in the video compression mode on the ba-
sis of the MPEG-2 standard. The other numbers are for
reservation for later use. When "00" is written in bit num-
bers b13, b12, this means that the menu video data has
a frame rate of 29.27/S at which 29.27 frames are re-
produced every second. Specifically, when "00" is writ-
ten in bit numbers b13, b12, this means that the menu
video data is TV-system video data according to the NT-
SC scheme and has a frame rate at which a single frame
is drawn at a horizontal frequency of 60 Hz using 525
scanning lines. When °01* is written in bit numbers b13,
b12, this means that the menu video data has a frame
rate of 25/S at which 25 frames are reproduced every
second. Specifically, this means that the menu video da-
ta is TV-system video data according to the PAL scheme
and has a frame rate at which a single frame is drawn
at a frequency of 50 Hz using 625 scanning lines. The
other numerals in bit numbers b13, b15 are for reserva-
tion for later use.

[0078] Furthermore, when "00° is written in bit num-
bers b11, b10, this means that the menu video data has
a display aspect ratio (ratio of height to width) of 3/4,
and when "11" is written in bit numbers b11, b10, this
means that the menu video data has a display aspect
ratio (ratio of height to width) of 9/16. The other numbers
are for reservation for later use.

[0079] Furthermore, when the display aspect ratio is
3/4, that is, when "00" is written in bit numbers b11, b10,
11" is written in bit numbers b3, b8. When the display
aspect ratio is 9/16, that is, when "11" is written in bit
numbers b11, b10, whether the displaying of the menu
video data in pan scan and/or letter box is permitted is
written. Specifically, when "00" is written in bit numbers
b9, b8, this means that the displaying in either of pan
scan and letter box is permitted; when "01" is written in .
bit numbers b9, b8, this means that the displaying in pan
scan is permitted, but the displaying in letter box is in-
hibited; and when °10" is written in bit numbers b9, b8,
this means that the displaying in pan scan is inhibited,
but the displaying in letter box is permitted. When *11°
is written in bit numbers b9, b8, this means that the dis-
playing is not particularly specified. The relationship be-
tween the video data recorded on the aforesaid optical
disk and the reproduced screen image on the TV mon-
itor 6 is the same as that explained with reference to
FIGS. 9, 10A, and 10B, and its explanation will be omit-
ted.
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[0080] Furthermore, in the audio stream attribute
(VTSM_AST_ATR) of the video object set
(VTSM_VOBS) 95 for VTSM and the audio stream at-
tribute (VTS_AST_ATR) of the video object set
(VTST_VOBS) 96 for the video title set title (VTSTT),
almost the same atiribute information as the audio
stream attribute (VMGM_AST_ATR) of the video object
(VMGM_VORBS) for the video manager menu already
explained with reference to FIG. 11 is written. Specifi-
cally, in the attribute (VTSM_AST_ATR) of the audio
stream in the VTS menu video object set
(VTSM_VORBS) 95, as shown in FIG. 23, bit number b63
to bit number b48 are allocated to the audio coding
mode, audio type, audio application ID sampling fre-
quency, and the number of audio channels and bit
number b47 to bit number b0 are left empty for reserva-
tion for later use. In the attribute (VTS_AST_ATR) for
the audio stream for the video title set title (VTST), as
shown in FIG. 23, bit number b63 to bit number b48 are
allocated to the audio coding mode, expansion of multi-
channel, audio type, audio application ID, quantization,
sampling frequency, reservation, and the number of au-
dio channels and bit number b47 to bit number b40; bit
number b33 to bit number b32 are allocated to specific
codes; bit number b31 to bit number b24 are for reser-
vation for specific codes; bit number b23 to bit number
b8 are left empty for reservation for later use; and bit
number b8 1o b0 are allocated to application information.
Here, if the VTS menu video object set (VISM_VOBS)
95 is absent, or if an audio stream is absent in the video
object set, "0" will be written in each bit, starting at bit
number b63 down to bit number b0.

[0081] In both of the attributes (VISM_AST_ATR,
VTS_AST_ATR) of the audio streams for VISM and
VTST, bit numbers b63, b62, b61 are allocated to the
audio coding mode. When "000" is written for the audio
coding mode, this means that the audio data has been
coded according to Dolby AC-3 (a trademark of Dolby
Laboratories Licensing Corporation). When ‘010° is
written for the audio coding mode, this means that the
audio data is compressed without any expanded bit
stream under MPEG-1 or MPEG-2. When “011° is writ-
ten for the audio coding mode, this means that the audio
data is compressed with an expanded bit stream under
MPEG-2. When 100" is written for the audio coding
mode, this means that the audio data is coded by linear
PCM. For the audio data, the other numbers are for res-
ervation for later use. At a frame rate ("00° is written in
bit numbers bi13, bl12 in VTSM_V_ATR and
VTS_V_ATR) at which a single frame is drawn at a hor-
izontal frequency of 680 Hz using 525 scanning lines, in
the video data attribute, Dolby AC-3 ("000" in bit num-
bers b63, b62, b61) or linear PCM ("100° in bit numbers
b63, b62, b61) is to be set. Ataframe rate ("01° is writien
in bit numbers bi13, b12 in VISM_V_ATR and
VTS_V_ATR) at which a single frame is drawn at a hor-
izontal frequency of 50 Hz using 625 scanning lines, in
the video data attribute, MPEG-1 or MPEG-2 (*010°
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or"011" in bit numbers b63, b62, b61) or linear PCM
("100" in bit numbers b63, b62, b61) is to be set. In the
audio coding mode of the VTST audio stream attribute
(VTS_AST_ATR), expansion of multi-channel is written
in bit number b60. When bit number b60 contains "0°,
this means that the multi-channel audio stream attribute
(VTS_MU_AST_ATR) of VTS related to audio streams
is invalid. When bit number b60 contains *1°, this means
linking to the multi-channel audio stream attribute
(VTS_MU_AST._ATR) of VTS related to audio streams.
[0082] The audio type is written in bit numbers b59
and b58. When the audio type is not specified, "00° wilt
be written in these bit numbers. When a language, or
speech, is specified, "01" will be written in these bit num-
bers. The other numbers are for reservation. The 1D of
an audio application field is written in bit numbers b57
and b56. When the ID is not specified, “00" will be written
in these bit numbers; when karaoke is specified, "01° is
written in these bit numbers; when surround is specified,
*10" is written in these bit numbers; and the other num-
bers are for reservation. The quantization of audio data
is written in bit numbers b55 and b54. When bit numbers
bS5, b54 contain "00°, this means the audio data quan-
tized in 16 bits; when bit numbers b55, b54 contain "01°,
this means the audio data quantized in 20 bits; when bit
numbers b55, b54 contain "10", this means the audio
data quantized in 24 bits; and when bit numbers b55,
b54 contain "11", this means that the quantization is not
specified. Here, when the audio coding mode is set to
linear PCM ("100" in bit numbers b63, b62, b61), no
specification of quantization (“11" in bit numbers b55,
b54) is written. The audio data sampling frequency Fs
is written in bit numbers b53 and b52. When the sam-
pling frequency Fs is 48 kHz, "00" is written in these bit
numbers; when the sampling frequency Fs is 96 kHz,
"01" is written in these bit numbers; and the other num-
bers are for reservation.

[0083] The number of audio channels is written in bit
numbers b50 to b48. When bit numbers b50 to b48 con-
tain "000° this means a single channel (monaural);
when bit numbers b50 to b48 contain “001°%, this means
two channels (stereo); when bit numbers bS50 to b48
contain “010" this means three channels; when bit num-
bers b50 to b48 contain "011°, this means four channels;
when bit numbers b50 to b48 contain "100°", this means
five channels; when bit numbers b50 to b48 contain
"101°, this means six channels; when bit numbers b50
to b48 contain "110° this means seven channels; and
when bit numbers b50 to b48 contain "111°, this means
eight channels. Here, three or more channels are deter-
mined to be multi-channel. Specific codes are to be writ-
ten in b47 to b40 and b39 to b32. When the type of audio
stream is language, or speech, the code for the lan-
guage determined in 1ISO-639 is written in these bit lo-
cations in the form of a language symbol. When the type
of audio stream is not language or speech, the locations
are for reservation.

[0084] The number (VIS_AST_Ns) of VTS audio
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streams is set in the range of 0 to 8. Thus, eight VTS
audio stream attributes (VTS_AST_ATR) are prepared
in accordance with the number of streams that can be
set. Specifically, areas for the VIS audio stream at-
tributes (VTS_AST_Ns) of VTS audio stream #0 to VTS
audio stream #7 are provided. When the number of VTS
audio streams is less than 8 and some attributes have
no corresponding audio streams, the VTS audio stream
attributes (VTS_AST_NSs) corresponding to the absent
audio streams shown in FIG. 22 have "0" in all bits.
[0085] Furthermore, in the sub-picture stream at-
tribute (VTSM_SPST_ATR) of the video object set
(VTSM_VOBS) 95 for VT SM and the sub-picture stream
attribute (VTS_SPST_ATR) of the video object set
(VTSTT_VOBS) 96 for the video title set title (VTSTT),
the same attribute information as the sub-picture stream
attribute (VMGM_SPST_ATR) of the video manager
menu video object (VMGM_VOBS) already explained
referring to FIG. 11 is written. Specifically, in the sub-
picture stream attribute (VITSM_SPST_ATR) of the vid-
eo object set (VISM_VOBS) 95 for VTSM, bit number
b47 to bit number b40 are allocated to the sub-picture
coding mode, sub-picture display type, and sub-picture
type as shown in FIG. 12 and bit number b39 to bit
number b0 are for reservation. In the sub-picture stream
attribute (VITS_SPST_ATR) of the video object set
(VTS_VOBS) 96 for VTSTT, as shown in FIG. 12, bit
number b47 to bit number b40 are allocated to the sub-
picture sub-picture coding mode, sub-picture display
type, and type; bit number b39 to bit number b32 and
bit number 31 to bit number b24 are allocated to specific
codes; bit number b23 to bit number b16 are for reser-
vation for specific codes; bit number b15 to bit number
b8 are allocated to expansion of specific codes; and bit
number b7 to bit number b0 are for reservation.

[0086] When "000" is written in bit numbers b47, b46,
b45 as the description of sub-picture coding mode, this
means that the sup-picture data has been run-length
compressed according to the 2 bits/pixel type standard,
when "001" is written in bit numbers b47, b46, b45 as
the description of sub-picture coding mode, this means
that the sup-picture data has been run-length com-
pressed according to other standards; and the other
numbers are for reservation. A symbol for a Row coding
scheme meaning uncompressed sub-picture data may
be written for reservation.

[0087] The sub-picture display type
(VTSM_SPST_ATR, VTS_SPST_ATR) is written in bit
numbers b44, b4a3, b42. If the aspect ratio is 3/4 ("00"
in bit numbers b11 and b10) which is described in the
VTSM_V_ATRor VIS_V_ATRand "000° is written in bit
numbers b44, b43, b42 which is described in
VTSM_SPST_ATR, VTS_SPST_ATR, this means that
this  attrition  information (VTSM_SPST_ATR,
VTS_SPST_ATR) is not utilized. If the aspect ratio is
9/16 (“11" in bit numbers b11 and b10) which is de-
scribed in the VTSM_V_ATR or VTS_V_ATR and “001°
is written in bit numbers bd4, b43, b42 which is de-
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scribed in VISM_SPST_ATR, VTS_SPST_ATR, this
means that this sub-picture stream is permitted to be
displayed at only a wide type representation. If the as-
pectratiois 9/16 ("11" in bitnumbers b11 and b10) which
is described in the VTSM_V_ATR or VTS_V_ATR and
*010" is writlen in bit numbers b44, b43, b42 which is
described in VTSM_SPST_ATR, VTS_SPST_ATR, this
means that this sub-picture stream is permitted to be
displayed properly at only a letter box type representa-
tion. If the aspect ratio is 9/16 ("11" in bit numbers b11
and b10) which is describe din the VTSM_V_ATR or
VTSM_V_ATR and "011" is written in bit numbers b44,
b43, b42 which is described in VISM_SPST_ATR,
VTS_SPST_ATR, this means that this sub-picture
stream in permitted to be displayed properly at both of
the wide type and letter box type representations. If the
aspect ratio is 9/16 ("11" in bit numbers b11 and b10)
which is describedinthe VTSM_V_ATRor VTS_V_ATR
and "100" is written in bit numbers b44, b43, b42 which
is described in VTISM_SPST_ATR, VTS_SPST_ATR,
this means that this sub-picture stream is permitted to
be displayed properly at only a pan scan type represen-
tations. If the aspect ratio is 9/16 ("11" in bit numbers
b11 and b10) which is described in the VTSM_V_ATR
or VTS_V_ATR and "110" is written in bit numbers b44,
b43, b42 which is described in VISM_SPST_ATR,
VTS_SPST_ATR, this means that this sub-picture
stream is permitted to be displayed properly at both of
the pan scan type and letter box type representations.
If the aspect ratio is 9/16 ("11" in bit numbers b11 and
b10) which is described in the VISM_V_ATR or
VTS_V_ATR and “111" is written in bit numbers b44,
b43, b42 which is described in VISM_SPST_ATR,
VTS_SPST_ATR, this means that this sub-picture
stream is permitted to be displayed properly at one of
the pan scan type, wide type and letter box type repre-
sentations. Furthermore, the sub-picture type is written
in bit numbers b41, b40. When bit numbers b41, b40
contain "00° this means that the display type is not
specified; when bit numbers b41, b40 contain 01", this
means language, or subtitles; and the other numbers in
bit numbers b41, b40 are for reservation. An example
of reservation is a pattern.

[0088] Specific codes are to be written in b39 to b32
and b31 to b24. When the type of sub-picture stream is
language, or subtitles, the code for the language deter-
mined in 1SO-639 is written in these bit locations in the
form of a language symbol. When the type of sub-picture
stream is not language, the locations are for reservation.
In addition, in expansion of specific codes in bit number
b15 tobit number b8, the type of characters for subtitles
is written. When bit number b15 to bit number b8 contain
*00h°®, this means that the sub-picture stream has no
normal characters or no nommal category; when bit
number b15 to bit number b8 contain "01h°, this means
large characters; and the other numbers are for system
reservation or are determined by the video supplier.
[0089] The number (VTSM_SPST_Ns) of sub-pic-
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tures for the VTS menu is basically one, but can be set
in the range of O to 3. In this case, the attributes
(VTSM_SPST_ATR) of the sub-picture for the VTS
menu are written in ascending order, starting at sub-pic-
ture stream number #0 to stream number #31, each hav-
ing the description as shown in FIG. 12. When the
number of sub-picture streams (VTS_SPST_Ns) is less
than 32 and some attributes have no corresponding au-
dio streams, the VTS sub-picture attributes
(VTS_AST_Ns) corresponding to the-absent VTS sub-
picture streams have "0° in all bits.

[0090] In the attribute (VTS_MU_AST_ATR) of the
multi-channel audio stream of the video title set (VTS),
the attributes of multi-channel audio stream #0 to multi-
channel audio stream #7 are written. In each multi-chan-
nel audio stream attribute (VIS_MU_AST_ATR), the
contents (e.g., karaoke or surround) of the audio chan-
nel, an audio mixing scheme, etc. are written.

[0091] The VTS program chain information table
(VTS_PGCIT) 100 of FIG. 21 has a structure as shown
in FIG. 24. In the information table (VTS_PGCIT) 100,
information on the VTS program chains (VTS_PGC) is
written, the first item of which is information
(VTS_PGCIT_l) 102 on the information table
(VTS_PGCIT) 100 of VTS program chains (VTS_PGC).
In the information table (VTS_PGCIT) 100, the informa-
tion (VTS_PGCIT_I) 102 is followed by as many
VTS_PGCIl search pointers (VTS_PGCIT_SRP) usedto
search for VTS program chains (VIS_PGC) as the
number (from #1 to #n) of VTS program chains in the
information table (VTS_PGCIT) 100. At the end of the
table, there are provided as many pieces of information
(VTS_PGCI) 104 on the respective VTS program chains
(VTS_PGC) as the number (from #1 to #n) of VTS pro-
gram chains (VTS_PGC).

[0092] The information (VTS_PGCIT_l) 102 in the’

VTS program chain information table (VTS_PGCIT), as
shown in FIG. 25, contains the number (VTS_PGC_Ns)
of VTS program chains (VTS_PGC) and the end ad-
dress (VTS_PGCIT_EA) of the table information
(VTS_PGCIT_{) expressed by the number of bytes, rel-
ative to the first byte of the information table
(VTS_PGCIT) 100.

[0093] Furthermore, as shown in FIG. 26, the
VTS_PGCIT search pointer (VIS_PGCIT_SRP) 103
contains the attributes (VTS_PGC_CAT) 72 of the pro-
gram chains (VTS_PGC) in the video title set (VTS) and
the start address (VTS_PGCI_SA) of the VTS_PGC in-
formation (VTS_PGCI) expressed by the number of
bytes, relative to the first byte of the VTS_PGC informa-
tion table (VTS_PGCIT) 100. Here, the VTS_PGC at-
tribute (VTS_PGC_CAT) contains, for example, an at-
tribute indicating whether an entry program chain (Entry
PGC) is the first one to be reproduced. Usually, an entry
program chain (PGC) is written before program chains
(PGC) that are not entry program chains (PGC).
[0094] The PGC information (VIS_PGCI) 104 in the
video title set contains four items as shown in FIG. 27.
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In the PGC information (VTS_PGCI) 104, program
chain general information (PGC_GI}) 105, a mandatory
itemn, is first arranged, followed by at least three items
that are made mandatory only when there is an video
object. Specifically, contained as the three items in the
PGC information (VTS_PGCI) 104 are a program chain
program map (PGC_PGMAP) 108, a cell playback in-
formation table (C_PBIT) 107, and a cell position infor-
mation table (C_POSIT) 108.

[0095] As shown in FIG. 28, the program chain gen-
eral information (PGC_GI) 105 contains the category
(PGCI_CAT) of program chains, the contents
(PGC_CNT) of program chains (PGC), and the play-
back time (PGC_PB_TIME) of program chains (PGC).
Wiritten in the category (PGCI_CAT) of PGC are whether
the PGC can be copied or not and whether the programs
in the PGC are played back continuously or at random.
The contents (PGC_CNT) of PGC contain the descrip-
tion of the program chain structure, that is, the number
of programs, the number of cells, etc. The playback time
(PGC_PB_TIME) of PGC contains the total playback
time of the programs in the PGC. The playback time is
the time required to continuously play back the pro-
grams in the PGC, regardless of the playback proce-
dure.

[0096] Furthermore, the program chain general infor-
mation (PGC_Gl) 105 contains PGC sub-picture stream
control (PGC_SPST_CTL), PGC audio stream control
(PGC_AST_CTL), and PGC sub-picture pallet
(PGC_SP_PLT). The PGC sub-picture stream control
(PGC_SPST_CTL) contains the number of sub-pictures
usable in the PGC. The PGC audio stream control
(PGC_AST_CTL) likewise contains the number of audio
streams usable in the PGC. The PGC sub-picture pallet
(PGC_SP_PLT) contains a set of a specific number of
color pallets used in all of the sub-picture streams in the
PGC.

[0097]) Furthermore, the PGC general information
(PGC_GI) contains the start address
(PGC_PGMAP_SA_SA) of the PGC program map
(PGC_PGMAP_SA), the start address (C_PBIT_SA) of
the cell playback information table (C_PBIT) 107 and
the start address (C_POSIT_SA) of the cell position in-
formation table (C_POSIT) 108. Both of the start ad-
dresses (C_PBIT_SA and C_POSIT_SA) are repre-
sented by the number of bytes, relative to the first byte
in the VTS_PGC information (VTS_PGCI).

[0098] The program chain program map
(PGC_PGMAP) 106 is a map showing the arrangement
of the programs in the PGC of FIG. 29. In the map
(PGC_PGMAP) 108, the entry cell numbers (ECELLN),
the start cell numbers of the individual programs, are
written in ascending order as shown in FIGS. 29 and 30.
In addition, program numbers are allocated, starting at
1, in the order in which the entry cell numbers are writ-
ten. Consequently, the first entry number in the map
(PGC_PGMAP) 106 must be #1.

[0099] The cell playback information table (C_PBIT)
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107 defines the order in which the cells in the PGC are
played back. In the cell playback information table
(C_PBIT) 107, pieces of the cell playback information
(C_PBIT) are written consecutively as shown in FIG. 31.
Basically, cells are played back in the order of cell
number. The cell playback information (C_PBIT) con-
tains a cell category (C_CAT) as playback information
(P_PBI) as shown in FIG. 32. Written in the cell category
(C_CAT) are a cell block mode indicating whether the
cell is one in the block and if it is, whether the cell is the
first one, a cell block type indicating whether the cell is
not part of the block or is one in an angle block, and an
STC discontinuity flag indicating whether the system
time clock (STC) must be set again. Here, a cell block
is defined as a set of cells with a specific angle. The
change of the angle is realized by changing the cell
block. Taking baseball as example, the changing from
an angle block of shooting scenes from the infield to an
angle block of shooting scenes from the outfield corre-
sponds to the change of the angle.

[0100] Further written in the cell category (C_CAT)
are a cell playback mode indicating whether the con-
tents of the cell is played back continuously or made still
at one video object unit (VOBU) to another in the cell,
and cell navigation control indicating whether the picture
is made still after the playback of the cell or indicating
the rest time.

[0101] As shown in FIG. 32, the playback information
(P_PBI) of the cell playback information table (C_PBIT)
107 contains the cell playback time (C_PBTM) repre-
senting the total playback time of the PGC. When the
PGC has an angle cell block, the playback time of the
angle cell number 1 represents the playback time of the
angle block, Further written in the cell playback informa-
tion table (C_PBIT) 107 are the start address
(C_FVOBU_SA) of the first video object unit (VOBU) 85
in the cell expressed by the number of logical sectors,
refative to the first logical sector in the video object unit
(VOBU) 85 in which the cell is recorded and the start
address (C_LVOBU_SA) of the end video object unit
(VOBU) 85 in the cell expressed by the number of logical
sectors, relative to the first logical sector in the video
object unit (VOBU) in which the cell is recorded.
[0102] The cell position information table (C_POSI)
108 specifies the identification numbers (VOB_ID) of the
video objects (VOB) in the cell used in the PGC and the
cell identification number (C_ID). In the cell position in-
formation table (C_POSI), pieces of cell position infor-
mation (C_POSI) corresponding to the cell numbers
written in the cell playback information table (C_PBIT)
107 as shown in FIG. 33 are written in the same order
as in the cell playback information table (C_PBIT). The
cell position information (C_POSI) contains the identifi-
cation numbers (C_VOB_IDN) of the video object units
(VOBS) in the cell and the cell identification number
(C_IDN) as shown in FIG. 34.

[0103] As explained with reference to FIG. 6, a cell 84
is a set of video object units (VOBU) 85. A video object
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unit (VOBU) 85 is defined as a pack train starting with
a navigation (NV) pack 86. Therefore, the start address
(C_FVOBU_SA) of the first video object unit (VOBU) 85
in a cell 84 is the start address of the NV pack 86. As
shown in FIG. 35, the NV pack consists of a pack header
110, asystemheader 111, and two packets of navigation
data-- a presentation control information (PCl) packet
116 and a data search information (DSI) packet 117. As
many bytes as shown in FIG. 35 are allocated to the
respective sections so that one pack may contain 2048
bytes corresponding to one logical sector. The NV pack
is placed immediately in front of the video pack contain-
ing the first data item in the group of pictures (GOP).
Even when the object unit 85 contains no video pack,
an NV pack is placed at the head of the object unit con-
taining audio packs or/and sub-picture packs. As with
an object unit containing object units, even with an ob-
ject unit containing no video pack, the playback time of
the object unit is determined on the basis of the unit in
which video is reproduced.

[0104] Here, GOP is determined in the MPEG stand-
ard and is defined as a data train constituting a plurality
of screens as explained earlier. Specifically, GOP cor-
responds to compressed data. Expanding the com-
pressed data enables the reproduction of a plurality of
frames of image data to reproduce moving pictures. The
pack header 110 and system header 111 are defined in
the MPEG 2 system layer. The pack header 110 con-
tains a pack start code, a system clock reference (SCR),
and a multiplex rate. The system header 111 contains a
bit rate and a stream ID. The packet header 112, 114 of
each of the PCl packet 116 and DSI packet 117 contains
a packet start code, a packet length, and a stream ID as
determined in the MPEG2 system layer.

[0105] As shown in FIG. 36, another video, audio, or
sub-picture pack 88, 90, 91 consists of a pack header
120, packet header 121, and a packet 122 containing
the corresponding data as determined in the MPEG2
system layer. Its pack length is determined to be 2048
bytes. Each of these packs is aligned with the bounda-
ries between logical blocks.

[0106] The PCI data (PCl) 113 in the PCl packet 116
is navigation data used to make a presentation, or to
change the contents of the display, in synchronization
with the playback of the video data in the VOB unit (VO-
BU) 85. Specifically, as shown in FIG. 37, the PCI data
(PCI) 113 contains PCI general information (PCI_Gt) as
information on the entire PCl and angle information
(NSMLS_ANGLL) as each piece of jump destination an-
gle information in angle change. The PCI general infor-
mation (PCI_GI) contains the address (NV_PCK_LBN)
of the NV pack (NV_PCK) 86 in which the PCI 113 is
recorded as shown in FIG. 38, the address being ex-
pressed in the number of blocks, relative to the logical
sector of VOBU 85 in which the PCI 113 is recorded.
The PCI general information (PCI_Gl) contains the cat-
egory (VOBU_CAT) of VOBU 85, the start playback time
(VOBU_S_PTM) of VOBU, and the end playback time
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(VOBU_EPTM) of VOBU. Here, the start PTS
(VOBU_SPTS) of VOBU 85 indicates the playback start
time (start presentation time) of the video data in the
VOBU 85 containing the PCI 113. The playback start
time is the first playback start time in the VOBU 85. Nor-
mally, the first picture corresponds to | picture (intra-pic-
ture) data in the MPEG standard. The end PTS
(VOBU_EPTS) in the VOBU 85 indicates the playback
end time (end presentation time) of the VOBU 85 con-
taining the PCI 113.

[0107] DSi data (DSI) 115 in the DSI packet 117
shown in FIG. 35 is navigation data used to search for
the VOB unit (VOBU) 85. The DSI data (DSI) 115 con-
tains DSI general information (DSI_GI), seamless infor-
mation (SML_PBI), angle information (SML_AGLI), ad-
dress information (NV_PCK_ADI) on a navigation pack,
and synchronizing playback information (SYNCH).
[0108] The DS! information (DSI_GI) contains infor-
mation about the entire DSI 115. Specifically, as shown
in FIG. 40, the DSI general information (DSI_GI) con-
tains the system clock reference (NV_PCK_SCR) for
the NV pack 86. The system clock reference
(NV_PCK_SCR) is stored in the system time clock
(STC) built in each section of FIG. 1. On the basis of the
STC, video, audio, and sub-picture packs are decoded
at the video, audio, and sub-picture decoders 58, 60,
and 62 and the monitor 6 and the speaker 8 reproduce
images and sound, respectively. The DSI general infor-
mation (DSI_GI) contains the start address
(NV_PCK_LBN) of the NV pack (NV_PCK) 86 contain-
ing the DSI 115 expressed by the number of logical sec-
tors (RLSN), relative to the first logical sector in the VOB
set (VOBS) 82 containing the DSI 115, and the address
(VOBU_EA) of the last pack in the VOB unit (VOBU) 85
containing the DSI 115 expressed by the number of log-
ical sectors (RLSN), relative to the first logical sector in
the VOB unit (VOBU).

{0109] Furthermore, the DS| general information
(DS!_GI) contains the end address (VOBU_IP_EA) of
the V pack (V_PCK) 88 containing the last address of
the first { picture in the VOBU expressed by the number
of logical sectors (RLSN), relative to the first logical sec-
tor in the VOB unit (VOBU) containing the DSI 115, and
the identification number (VOBU_IP_IDN) of the VOBU
83 containing the DSI 115 and the identification number
(VOBU_C_IDN) of the cell in which the DSI 115 is re-
corded.

[0110] The navigation pack address information of
DSI contains the addresses of a specified number of
navigation packs. Video fast-forward etc. are effected,
referring to the addresses. The synchronizing informa-
tion (SYNCI) includes address information on the sub-
pictures and audio data reproduced in synchronization
with the playback start time of the video data in the VOB
unit (VOBU) containing DSI 115. Specifically, as shown
in FIG. 41, the start address (A_SYNCA) of the target
audio pack (A_PCK) 81 is expressed by the number of
logical sectors (RLSN), relative to the NV pack
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(NV_PCK) 86 in which DSI 115 is recorded. When there
are more than one audio stream (8 audio streams max-
imum), as many pieces of synchronizing information
(SYNCI) as there are audio streams are written. Further-
more, the synchronizing information (SYNCI) includes
the address (SP_SYNCA) of the NV pack (NV_PCK) 86
of the VOB unit (VOBU) 85 containing the target audio
pack (SP_PCK) 91, the address being expressed by the
number of logical sectors (RLSN), relative to the NV
pack (NV_PCK) 86 in which DSI 115 is recorded. When
there are more than one sub-picture stream (32 sub-pic-
ture streams maximum), as many pieces of synchroniz-
ing information (SYNCI) as there are sub-picture
streams are written.

[0111] Explained next will be the circuit configuration
that enables the video decoder section 58, audio decoder
section 60, sub-picture section 62, and D/A and reproduc-
ing section 64 to be set properly according to the above-

described video data atiributes (VMG_V_ATR, VTSM_

V_ATR, VTS_V_ATR), audio data attributes (VMGM_
AST_ATR, VTSM_AST_ATR, VTS_AST_ATR), and sub-
picture data attributes (VMG_SPST_ATR, VISM_SPST_
ATR, VTS_SPST_ATR).

[0112] The video decoder section 58 comprises a reg-
ister 58A, a selector 588, an MPEG1 decoder 58C, and
an MPEG2 decoder 58D as shown in FIG. 42. In the
circuit of FIG. 42, the control signal corresponding to the
video data attributes (VMGM_V_ATR, VTSM_V_ATR,
VTS_V_ATR) supplied from the system CPU section 50
via the system processor section 54 is held in the reg-
ister 58A, which supplies the output to the selector 58B.
According to the output from the register 58A, the se-
lector 58B selectively outputs the video data supplied
from the system processor section 54 to either the
MPEG1 decoder 58C or the MPEG2 decoder 58D.
When the MPEG1 decoder 58C has been selected, the
video data from the selector 58B is supplied to the
MPEG1 decoder 58C, and the video data is decoded by
the MPEG1 coding scheme. When the MPEG2 decoder
58D has been selected, the video data from the selector
58B is supplied to the MPEG2 decoder 58D, and the
video data is decoded at the MPEG2 decoder 58D by
the MPEG2 coding scheme. The decoder output from
either the MPEG1 decoder 58C or the MPEG2 decoder
58D is supplied to a video reproducing section 201,
which will be explained later, in the D/A and reproducing
section 64 as the decoder output of the video decoder
section 58.

[0113] The audio decoder section 60 comprises a reg-
ister 60A, a selector 60B, an MPEG1 decoder 60C,an
AC3 decoder 60D, and a PCM decoder 60E as shown in
FIG. 43. In the circuit of FIG. 43, the control signal corre-
spondingto the audio data attributes (VMGM_AST_ATR,
VTSM_AST_ATR, VTS_AST_ATR) supplied from the
system CPU section 50 via the system processor section
54 is held in the register 60A, which supplies the output
to the selector 60B. According to the output from the reg-
ister 68A, the selector 60B selectively outputs the audio
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data supplied from the system processor section 54 to
either the MPEG 1 decoder 60C, the AC3 decoder 60D,
orthe PCM decoder 60E. Whenthe MPEG1 decoder 60C
has been selected, the audio data from the selector 60B
is decoded at the MPEG1 decoder 60C by the MPEG1
coding scheme. When the AC3 decoder 60D has been
selected, the audio data from the selector 60B is decoded
at the AC3 decoder 60D by the AC3 coding scheme.
When the PCM decoder 60E has been selected, the dig-
.ital audio data from the selector 60B is decoded at the
PCM decoder 60E into analog audio data. The decoder
output from either the MPEG1 decoder 60C, AC3 decod-
er 60D or PCM decoder 60E is supplied to an audio re-
producing section 202, which will be explained later, in
the D/A and reproducing section 64 as the decoder output
of the audio decoder section 60.

[0114] The sub-picture decoder section 62 comprises
a register 62A, a selector 62B, a bit map decoder 62C,
and a run-length decoder 62D as shown in FIG. 44. In
the circuit of FIG. 44, the control signal corresponding
to the sub-picture data attributes (VMGM_SPST_ATR,
VTSM_SPST_ATR, VTS_SPST_ATR) supplied from
the system CPU section 50 via the system processor
section 54 is held in the register 62A, which supplies the
output to the selector 62B. According to the output from
the register 62A, the selector 62B selectively outputs the
sub-picture data supplied from the system processor
section 54 to either the bit map decoder 62C or the run-
length decoder 62D. When the bit map decoder 62C has
been selected, the sub-picture data from the selector
62B is decoded at the bit map decoder 62C by the bit
map coding scheme. When the run-length decoder 62D
has been selected, the sub-picture data from the selec-
tor 62B is decoded at the run-length decoder 62D,by by
the run-length coding scheme.

[0115] The D/A andreproducing section 64 comprises
a video reproducing section 201, an audio reproducing
section 202, an audio mixing section 203, and a sub-
picture reproducing section 207 as shown in FIG. 1. The
video reproducing section 201 comprises a frame rate
processing section 204, an aspect processing section
205, and a pan scan processing section 206 as shown
in FIG. 45.

[0116] The frame rate processing section 204 com-
prises a register 204A, a selector 2048, an NTSC sec-
tion 204C, and a PAL section 204D. In the circuit of FIG,
45, the control signal corresponding to the video data
attributes (VMGM_V_ATR, VTSM_V_ATR,
VTS_V_ATR) supplied from the system CPU section 50
via the system processor section 54 is held in the reg-
ister 204A, which supplies the output to the selector
204B. According to the output from the register 204A,
the selector 204B selectively outputs the video data sup-
plied from the video decoder section 58 to eitherthe NT-
SC section 204C or the PAL section 204D. When the
NTSC section 204C has been selected, the video data
from the selector 204B is converted by the NTSC sec-
tion 204C into the NTSC format. Specifically, the video
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data having a frame rate at which a single frame is drawn
at a horizontal frequency of 60 Hz using 525 scanning
lines is supplied from the NTSC section 204C. When the
PAL section 204D has been selected, the video data
from the selector 2048 is converted by the PAL section
204D into the PAL format. Specifically, the video data
having a frame rate at which a single frame is drawn at
a horizontal frequency of 50 Hz using 625 scanning lines
is supplied from the PAC section 204D. The output from

. .either the NTSC section 204C or the PAL section 204D,

or the output from the frame rate processing section
204, is supplied to the aspect processing section 205.
[0117] The aspect processing section 205 comprises
a register 205A, a selector 2058, a 3/4 aspect process-
ing section 205C, and a 9/16 aspect processing section
205D. The control signal corresponding to the video da-
ta  attributes (VMGM_V_ATR, VTSM_V_ATR,
VTS_V_ATR) supplied from the system CPU section 50
via the system processor section 54 is held in the reg-
ister 205A, which supplies the output to the selector
205B. According to the output from the register 204A,
the selector 205B selectively outputs the video data sup-
plied from the frame rate processing section 204 to ei-
ther the 3/4 aspect processing section 205C or the 9/16
aspect processing section 205D. When the 3/4 aspect
processing section 205C has been selected, the video
data from the frame rate processing section 204 is con-
verted by the 3/4 aspect processing section 205C into
video data having an aspect ratio of 3/4. When the 9/16
aspect processing section 205D has been selected, the
video data from the frame rate processing section 204
is converted by the 9/16 aspect processing section
205D into video data having an aspect ratio of 9/16. The
output from either the 3/4 aspect processing section
205C or the 9/16 aspect processing section 205D, or
the output from the aspect processing section 205, is
supplied to the pan scan processing section 206.
[0118] The pan scan processing section 206 compris-
es a register 206A, a selector 206B, a pan-scan/letter-
box through section 206C, and a pan-scan/letter-box
processing section 206D. The control signal corre-
sponding to the video data attributes (VMGM_V_ATR,
VTSM_V_ATR, VTS_V_ATR) supplied from the system
CPU section 50 via the system processor section 54 is
held in the register 206A, which supplies the output to
the selector 206B. To display the video data having an
aspect ratio of 9/16 on the display monitor 8 of the TV
system having an aspect ratio of 3/4 according to the
video data attributes (VMGM_V_ATR, VTSM_V_ATR,
VTS_V_ATR), the system CPU 50 judges whether pan
scan or letter box is permitted, decides the display
mode, and outputs the decision to the selector 206B.
According to the output of the register 206A, the selector
206B selectively outputs the video data supplied from
the aspect processing section 205 to either the pan-
scan/letter-box through section 206C or the pan-scan/
letter-box processing section 206D. When the pan-
scan/letter-box through section 206C has been select-
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ed, the video data from the aspect processing section
205 is subjected to neither pan scan nor letter box
processing and the normal video data is outputted.
When the pan-scan/letter-box processing section 206D
has been selected, the video data from the aspect
processing section 205 undergoes either pan scan or
letter box processing at the pan-scan/letter-box
processing section 206D. The output from either the
pan-scan/letter-box through section 206C or the pan-
scan/letter-box processing section 206D, or.the output
of the pan-scan/letter-box processing section 206, is
supplied to the monitor section 6 via a video signal com-
bining circuit (not shown) that combines the sub-picture
signal with the video signal. Accordingly, as explained
with reference to FIG. 9, the video data whose display
mode is one of normal, pan scan, and letter box is sup-
plied from the processing section 206.

[0119] The audio reproducing section 202 comprises
aregister 202A, a selector 202B, a stereo output section
202C, a monaural output section 202D, and a surround
output section 202E as shown in FIG. 46. in the circuit
of FIG. 46, the control signal corresponding to the audio
data attributes (VMGM_AST_ATR, VISM_AST_ATR,
VTS_AST_ATR) supplied from the system CPU section
50 via the system processor section 54 is held in the
register 202A, which supplies the output to the selector
202B. According to the output from the register 202A,
the selector 202B selectively outputs the audio data
supplied from the audio decoder section 60 to either the
stereo output section 202C, the monaural output section
202D, or the surround output section 202E. When the
stereo output section 202C has been selected, the audio
data from the selector 202B is converted into stereo da-
ta. When the monaural output section 202D has been
selected, the audio data from the selector 202B is con-
verted into monaural data. When the surround output
section 202D has been selected, the audio data from
the selector 202B is converted into surround data. The
output from either the stereo output section 202C, the
monaural output section 202D, or the surround output
section 202E, or the output of the audio reproducing
section 202, is directly supplied to the speaker 8. In case
that the audio data is the multi-channel audio dala, the
output from the surround output section 202, the output
is supplied to the speaker 8 through an audio mixing
section 203.

[0120] The audio mixing section 203 comprises a reg-
ister 203A, a register 203B, a selector 203C, afirst stream
processing section 203D, a second stream processing
section 203E, and a mixing section 203F as shown in
FIG. 47. In the circuit of FIG. 47, the control signal corre-
sponding to the audio data attributes (VMGM_AST_ATR,
VTSM_AST_ATR, VTS_AST_ATR) supplied from the
system CPU section 50 via the system processor section
54 is held in the registers 202A and 203B. The output of
register 103A is supplied to the selector 203C and the
output of the register 203B is supglied to the mixing sec-
tion 203F. According to the output from the register 203A,
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the selector 203C selectively outputs the audio data sup-
plied from the audio reproducing section 202 to either the
first stream processing section 203D or the second
stream processing section 203E. When the first stream
processing section 203D has been selected, the audio
data from the selector 203C is converted by the first
stream processing section 203D into the first stream data.
When the second stream processing section 203E has
been selected, the audio data from the selector 203C is
converted by the second stream processing section into
the second stream data. The output from either the first
stream processing section 203D or the second stream
processing section 203E is supplied to the mixing section
203F. According to the output of the register 203A, the
mixing section 203F performs mixing. The mixed data is
suppliedto the speaker 8 as the output of the audio mixing
section 203.

[0121] Hereinafter, the operation of reproducing the
movie data from the optical disk 10 with the logic format
shown in FIGS. 4 to 14 will be explained with reference
to FIG. 1. In FIG. 1, the solid-line arrows indicate data
buses and the broken-line arrows represent control bus-
es.

[0122] With the optical disk apparatus of FIG. 1, when
the power supply is tumed on and an optical disk 10 is
loaded, the system CPU section 50 reads the initial op-
eration program from the system ROM/RAM 52 and op-
erates the disk drive section 30. Then, the disk drive sec-
tion 30 starts to read the data from the lead-in area 27
and then from the volume and file structure area 70 next
to the lead-in area 27 determining a volume structure
and a file structure in accordance with ISO-9660. Spe-
cifically, to read the data from the volume and file struc-
ture area 70 located in a specific position on the optical
disk 10 set in the disk drive section 30, the system CPU
section 50 gives a read instruction to the disk drive sec-
tion 30 to read the contents of the volume and file struc-
ture area 70, and stores the data temporarily in the data
RAM section 56 via the system processor section 54.
The system CPU section 50 extracts information about
the recording position and recording size of each file and
management information necessary for other managing
actions via the path table and directory record stored in
the data RAM section 56, and transfers and stores these
pieces of information in specific locations in the system
ROM/RAM section 52.

[0123] Then, the system CPU section 50 acquires a
video manager 71 composed of files, starting with file
number 0, with reference to the information about the
recording position and recording capacity of each file in
the system ROM/RAM section 52. Specifically, referring
to the recording position and recording capacity of each
file acquired from the system ROM/RAM section 52, the
system CPU section 50 gives a read instruction to the
disk drive section 30, acquires the positions and sizes
of a plurality of files constituting the video manager 71
existing on the root directory, reads the video manager
71, and stores it in the data RAM section 56 via the sys-
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tem processor section 54.

[0124] A video manager information management ta-
ble (VMGI_MAT) 78, the first table in the video manager
71, is searched for. By the search, the start address
(VMGM_VOBS_SA) of the video object set
(VMGM_VOBS) 76 for the video manager menu (VM-
GM) is obtained and the video object set
(VMGM_VOBS) 76 is reproduced. Because the play-
back of the video object set (VMGM_VOBS) 76 for men-
us is the same as that of.the video object set
(VTSM_VORBS) for titles in the video title set (VTS), its
playback procedure will be omitted. When a language
is set inthe video object set (VMGM_VOBS) 76, or when
there is no video manager menu (VMGM), the video
manager information management table (VMGI_MAT)
is searched for and the start address (TT_SRPT_SA) of
the title set search pointer table (TT_SRPT) 79 is re-
trieved. Here, in reproducing the video manager menu,
the system CPU section 50 acquires the number of vid-
eo streams, audio streams, and sub-picture streams for
volume menus and attribute information on each of
those written in the information management table
(VMGI_MAT) of the video manager (VMGI) 75, and on
the basis of these pieces of attribute information, sets
the parameter for playback of the video manager menu
in each of the video decoder section 58, audio decoder
section 60, and sub-picture section 62.

[0125] By the retrieval, the title set search pointer ta-
ble (TT_SRPT) 79 is transferred to a particular location
in the system ROM/RAM section 52 and stored there.
Neid, the system CPU section 50 acquires the end ad-
dress of the title search pointer table (TT_SRPT) 79
from the title search pointer table information (TSPTI)
92 and also obtains the video title set number (VTSN)
corresponding to the input number, the program chain
number (PGCN}), and the start address (VTS_SA) of the
video title set from the title search pointer (TT_SRP) 93
according to the input number from the key/display sec-
tion 4. When there is only one title set, one title search
pointer (TT_SRP) 93 is searched for, regardless of
whether the input number has been entered from the
key/display section 4, and the start address (VTS_SA)
of the title set is acquired. From the start address
(VTS_SA) of the title set, the system CPU section 50
acquires the target title set.

[0126] Next, from the start address (VTS_SA) of the
video title set 72 of FIG. 15, the video title set information
(VTSI) 94 about the title set is obtained as shown in FIG.
22. The end address (VTI_MAT_EA) of the video title
set information management table (VTSI_MAT) 98 of
FIG. 22 is acquired from the management table
(VTSI_MAT) 98 of the video title set information (VTSI)
94. At the same time, each section of the reproducing
apparatus shown in FIG. 1 is set on the basis of the
number of audio streams and the number of sub-picture
data streams (VTS_AST_Ns, VTS_SPST_Ns) and the
video, audio, and sub-picture data attribute information
(VTS_V_ATR, VTS_A_ATR, VTS_SPST_ATR). A de-
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tailed explanation of the setting of each section of the
reproducing apparatus according to the attribute infor-
mation will be given later.

[0127] When a menu (VTSM) for a video title set
(VTS) has a simple structure, the start address
(VTSM_VOB_SA) of a video object set (VTSM_VOB)
95 for a video title set menu is acquired from the video
title set information management table (VTSI_MAT) 98
of FIG. 23. On the basis of the video object set

. (VTSM_VOB) 95, the video title set menu is displayed.

When an video object set (VIT_VOBS) 96 for titles
(VTST) in the title set (VTS) is simply reproduced with-
out selecting a program chain (PGC) with reference to
the menu, the video object set 96 is reproduced on the
basis of the start address (VISTT_VOB_SA) shown in
FIG. 23.

[0128] When a program chain (PGC) is specified from
the key/display section 4, the desired program chain is
searched for in the following procedure. The act of
searching for a program chain is not limited to a program
chain for titles in the video title set. The same procedure
applies to the operation of searching for a program chain
for a relatively complex menu made up of program
chains. The start address of the program chain informa-
tion table (VTS_PGCIT) 100 in the video title set (VTS)
of FIG. 22 written in the management table (VTSI_MAT)
98 of the video title set information (VTSI) is acquired,
and information (VTS_PGCIT_l) 102 in the VTS pro-
gram chain information table of FIG. 24 is read. From
the information (VTS_PGCIT_l) 102, the number of pro-
gram chains (VTS_PGC_Ns) and the end address
(VTS_PGCIT_EA) of the table 100 shown in FIG. 25 are
obtained.

[0129] When the number of a program chain is spec-
ified from the key/display section 4, the category cf the
program chain and the start address of the VIS_PGC
information 104 corresponding to the search pointer
(VTS_PGCIT_SRP) 103 shown in FIG. 26 are acquired
from the VTS_PGCIT search pointer
(VTS_PGCIT_SRP) 103 corresponding to the number
shown in FIG. 24. On the basis of the start address
(VTS_PGCI_SA), the program chain general informa-
tion (PGC_GI) of FIG. 27 is read out. According to the
general information (PGC_GI), the category and play-
back time of the program chain {(PGC_CAT,
PGC_PB_TIME) are obtained and further the start ad-
dresses (C_PBIT_SA, C_POSIT_SA) of the cell play-
back information table (C_PBIT) and cell position infor-
mation table (C_POSIT) 108 contained in the general
information (PGC_GI) are acquired. From the start ad-
dress (C_PBIT_SA), the video object identifier
(C_VOB_IDN) and cell identification number (C_IDN) of
FIG. 34 are acquired as the cell position information
(C_POSI) of FIG. 33.

[0130] Furthermore, from the start address
(C_POSIT_SA), the cell playback information (C_PBI)
of FIG. 31 is obtained. The start address
(C_FVOBU_SA) of the first VOBU 85 and the start ad-



39 EP 0 737 009 B1

dress (C_LVOBU_SA) of the last VOBU in the cell of
FIG. 32 contained in the playback information (C_PBI)
are acquired. Then, the target cell is searchedfor. In the
playback of cells, referring to the program map of FIG.
29inthe PGC program map (PGC_PGMAP) 106 of FIG.
27, playback cells 84 are determined one after another.
The data cefls 84 of program chains thus determined
are read one after another from the video object 144 and
inputted to the data RAM section 56 via the system proc-
essor section 54. The data cells 84, on the basis of the
playback time information, are supplied to the video de-
coder section 58, audio decoder section 60, and sub-
picture decoder section 62, which decode them. The de-
coded signals are subjected to signal conversion at the
D/A and data-reproducing section 64 and an image is
reproduced at the monitor section 6 and at the same
time, sound is reproduced at the speaker sections 8, 9.
[0131] Explained next will be the acquisition of the vid-
eo data attribute information (VTS_V_ATR) and the set-
ting of the video decoder and video reproducing section
201 according to the video data attribute information
(VTS_V_ATR) in the optical disk reproducing appara-
tus, with reference to the flowchart shown in FIG. 48.
When the setting process is started, the system CPU
section 50, as shown in step 10, controls the disk drive
section 30 to read the video title set information man-
agement table (VTSI_MAT) 98 from the optical disk 10
and temporarily stores it in the data RAM section 56. As
shown in step S11, the system CPU section 50 acquires
the video data attribute (VTS_V_ATR) recorded in the
video title set information management table
(VTSI_MAT) 98 stored in the data RAM section 56. The
system CPU section 50, as shown in step S12, judges
which of MPEG 1 and MPEG2 standards the video com-
pression mode written in the video data attribute
(VTS_V_ATR) acquired at step S12 complies with and
on the basis of the judgment result, supplies a control
signal to the register 58A of the video decoder section
58. This causes the selector 58B to be switched accord-
ing to the control signal supplied from the register 58A.
When the video compression mode 131 conforms to the
MPEG 1 standard, the system processor section 54 sup-
plies the video data to the MPEG1 decoder 58C via the
selector 58B. When the video compression mode 131
conforms to the MPEG2 standard, the system processor
section 54 supplies the video data to the MPEG2 de-
coder 58D via the selector 588. The system CPU sec-
tion 50, as shown in step S13, judges whether the dis-
play aspect ratio written in the acquired video data at-
tribute 123 is 3/4 or 9/16 and on the basis of the judg-
ment result, supplies a control signal to the register
205A in the aspect processing section 205 of the video
reproducing section 201 in the D/A and reproducing sec-
tion 64. This causes the selector 205B to be switched
according to the control signal supplied to the register
205A. When the display aspect ratio is 3/4, the video
data from the frame rate processing section 204 is sup-
plied to the 3/4 aspect processing section 205C via the
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selector 205B. When the display aspect ratiois 9/16, the
video data from the frame rate processing section 204
is supplied to the 9/16 aspect processing section 205D
via the selector 205B.

[0132] Furthermore, the system CPU section 50, as
shown in step S14, judges whether the frame rate writ-
ten in the acquired video data attribute is of the NTSC
or PAL system and on the basis of the judgment resul,
supplies a control signal to the register 204Ainthe frame
rate processing section 204 of.the video reproducing
section 201 in the D/A and reproducing section 64. This
causes the selector 204B to be switched according to
the control signal supplied to the register 204A. When
the frame rate is of the NTSC system, the video data
from the video decoder section 58 is supplied to the NT-
SC section 204C via the selector 204B. When the frame
rate is of the PAL system, the video data from the video
decoder section 58 is supplied to the PAL section 204D

- via the selector 204B. In addition, the system CPU sec-

tion 50, as shown in step S15, judges whether the pan
scan 134 written in the acquired video data attribute 123
is present or absent and on the basis of the judgment
result, supplies a control signal to the register 206A in
the pan scan processing section 206 of the video repro-
ducing section 201 in the D/A and reproducing section
64. This causes the selector 206B to be switched ac-
cording to the control signal supplied to the register
206A. When the pan scan or letter box is present, the
video data from the aspect processing 205 is supplied
to the pan scan/letter box processing section 206D via
the selector 206B. When neither pan scan nor letter box
is present, the video data from the aspect processing
section 205 is supplied to the pan scan through section
206C via the selector 206B.

[0133] The above series of processes has set the vid-
eo decoder section 58 and video reproducing section
201 optimally for the video data in the title set to be re-
produced. Inthe flow in FIG. 48, when the video decoder
section 58 and video reproducing section 201 are set
according to the video data attribute information
(VMGM_V_ATR), the video management information
management table (VMGI_MAT) 78 is read out instead
of the video title set information management table
(VTSI_MAT) 98 and the video data attribute information
(VMG_V_ATRY) is acquired. Additionally, in the flow of
FIG. 48, when the video decoder section 58 and video
reproducing section 201 are set according to the video
data attribute information (VTSM_V_ATR), the video
data attribute information (VTSM_V_ATR), like the vid-
eo data attribute information (VTS_V_ATR), is acquired
from the video title set information management table
(VTSI_MAT) 98.

[0134] Explained next will be the acquisition of the au-
dio data attribute information (VTS_AST_ATR) and the
setting of the video decoder and video reproducing sec-
tion 201 according to the attribute information
(VTS_AST_AT) in the optical disk reproducing appara-
tus, with reference to the flowchart shown in FIG. 49.
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When the setting process is started, the system CPU
section 50, as shown in step 20, controls the disk drive
section 30 to read the video title set information man-
agement table (VTSI_MAT) 98 from the optical disk 10
and temporarily stores it in the data RAM section 56. As
shown in step S21, the system CPU section 50 acquires
the number of audio streams recorded in the video title
set information management table (VTSi_MAT) 98
stored in the data RAM section 56. As shown in step 32,
when the user specifies a selectable audio stream
number from the key/display section 4, the system CPU
section 50, as shown in step 22, acquires the audio at-
tribute (VTS_AST_AT) corresponding to the user-spec-
ified stream number from the audio data attribute group
(VTS_AST_AT) in the video title set information man-
agement table (VTSI_MAT) 98 stored in the data RAM
section 56. The system CPU section 50, as shown in
step 23, judges which of MPEG1 and linear PCM stand-
ards the audio compression mode written in the ac-
quired audio data attribute (VIS_AST_ATR) complies
with and on the basis of the judgment result, supplies a
control signal to the register 68A of the audio decoder
section 60.

[0135] This causes the selector 60B to be switched
according to the control signal supplied to the register
60A. When the audio coding mode conforms to the
- MPEG1 standard, the system processor section 54 sup-
plies the audio data to the MPEG1 decoder 60C via the
selector 60B. When the audio coding mode conforms to
the AC3 standard, the system processor section 54 sup-
plies the audio data to the AC3 decoder 60D via the se-
lector 60B. When the video coding mode conforms to
the digital PCM standard, the system processor section
54 supplies the audio data to the PCM decoder 60E via
the selector 60B.

[0136] Furthermore, the system CPU section 50, as
shown in step S24, judges whether the audio mode 152
written in the acquired audio data attribute
(VTS_AST_ATR) is stereo, monaural, or surround and
on the basis of the judgment result, supplies a control
signal to the register 202A in the audio reproducing sec-
tion 202. This causes the selector 202B to be switched
according to the control signal supplied to the register
202A. When the audio mode 152 is stereo, the audio
data from the audio decoder section 60 is supplied to
the stereo output section 202C via the selector 202B.
When the audio mode 152 is monaural, the audio data
from the audio decoder section 60 is supplied to the
monaural output section 202D via the selector 202B.
When the audio mode 152 is surround, the audio data
from the audio decoder section 60 is supplied to the sur-
round output section 202E via the selector 202B.
[0137] Next, the system CPU section 50, as shown in
step S25, judges whether the mixing mode written in the
acquired audio data attribute 125 is mixing impossible,
master stream enabling mixing, or slave stream ena-
bling mixing and on the basis of the judgment result,
supplies a control signal to the registers 203A and 203B
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in the audio mixing section 203. This causes the selector
203C to be switched according to the control signal sup-
plied to the register 203A. When the mixing mode is
master stream enabling mixing as shown in step 25, the
stream is determined to be the first stream as shown in
step 26 and supplied to the first stream processing sec-
tion 203D. When the mixing mode is slave stream ena-
bling mixing as shown in step 27, the stream is deter-
mined to be the second stream as shown in step 28 and
supplied to the second stream processing section 203E.
When the mixing mode is independent stream disabling
mixing, the stream is determined to be the first stream
and supplied to the first stream processing section
203D. Additionally, the processing of the mixing
processing section 203F is switched according to the
control signal supplied to the register 203B. When the
mixing mode is mixing possible, mixing is performed on
the first stream in the first stream processing section
203D and on the second stream in the second stream
processing section 203E. The resulting signal is output-
ted to the speaker section 8. When the mixing mode is
mixing impossible, only the first stream in the first stream
processing section 203D is outputted to the speaker
section 8.

[0138] Furthermore, the system CPU section 50, as
shown in step 30, judges whether or not the audio type
153 written in the acquired audio data attribute 125 is
language. If the judgment result shows language, the
CPU section will acquire a language code from lan-
guage code 156, determine the name of the correspond-
ing language from a language code table previously
stored in the system ROM/RAM section 52, and indicate
it on the monitor section 6 as shown in step 31.

[0139] In contrast, when the user has specified a lan-
guage code, the CPU section can pinpoint the audio
stream having the desired language code from the
number of audio streams 124 and audio data attribute
125.

[0140] Additionally, when during playback of data, the
change of the audio stream number is commanded be-
cause of the user's event, for example, (§32), the ac-
quisition and setting of audio data attributes are effected
according to the processes in S22 to S31.

[0141] The above series of processes has set the au-
dio decoder section 60, audio reproducing section 202,
and audio mixing section 203 optimally for the video da-
ta in the title set to be reproduced. In the flow in FIG. 49,
when the video decoder section 58 and video reproduc-
ing section 201 are set according to the audio data at-
tribute (VMGM_AST_ATR), the video management in-
formation management table (VMGI_MAT) 78 is read
out instead of the video title set information manage-
ment table (VTSI_MAT) 98 and the audio data attribute
(VMG_AST_ATR) is acquired. Additionally, in the flow
of FIG. 48, when the audiodecoder section 60 and audio
reproducing section 202 are set according to the audio
data attribute (VISM_AST_ATR), the audio data at-
tribute (VISM_AST_ATR), like the audio data attribute
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(VTS_AST_ATR), is acquired from the video title set in-
formation management table (VTSI_MAT) 98.

[0142] Explained next will be the acquisition of the
sub-picture attribute information (VTS_SPST_ATR)and
the setting of the sub-picture decoder 62 and video re-
producing section 201 according to the attribute infor-
mation (VTS_SPST_ATR) in the optical disk reproduc-
ing apparatus, with reference to the flowchart shown in
FIG. 50. As shown in step 40, the system CPU section
50 controls the disk drive.section 30 to read the video
title set information management table (VTSI_MAT) 98
from the optical disk 10 and temporarily stores it in the
data RAM section 56. As shown in step S41, the system
CPU section 50 acquires the number of sub-picture
streams (VTS_SPST_NSs) recorded in the video title set
information management table (VTSI_MAT) stored in
the data RAM section 56. As shown in step 46, when
the user specifies a selectable audio stream number
from the key/display section 4, the system CPU section
50, as shown in step 42, acquires the audio attribute
(VTS_AST_ATR) corresponding to the user-specified
channel number from the sub-picture data attribute
(VTS_AST_ATR) recorded in the video title set informa-
tion management table (VTSI_MAT) stored in the data
RAM section 56. The system CPU section 50, as shown
in step 43, judges whether sup-picture compression
mode written in the acquired sub-picture attribute
(VTS_AST_ATR) is Raw (corresponding to a bit map),
run length, or others and on the basis of the judgment
result, supplies a control signal to the register 62A of the
sub-picture decoder section 62. This causes the selec-
tor 62B to be switched according to the control signal
suppliedto the register 62A. When the sub-picture com-
pression mode corresponds to a bit map, the system
processor section 54 supplies the sub-picture data to
the bit map decoder 62C via the selector 62B. When the
sub-picture compression mode corresponds to run
length, the system processor section 54 supplies the
sub-picture data to the run length decoder 62D via the
selector 62B.

[0143] Furthermore, the system CPU section 50, as
shown in step 44, judges whether or not sup-picture type
172 written in the acquired sub-picture attribute 127 is
language. If the judgment result shows language, the
CPU section, as shown in step 45, will acquire a lan-
guage code from the language code, determine the
name of the corresponding language from a language
code table previously stored in the system ROM/RAM
section 52, and indicate it on the monitor section 6.
[0144] in contrast, when the user has specified a lan-
guage code, the CPU section can pinpoint the sub-pic-
ture stream having the desired language code from the
number of sub-picture streams and sub-picture data at-
tribute 127. Additionally, as shown in step 46, when dur-
ing playback of data, the change of the sub-picture
stream number is commanded because of the user's
event, for example, the acquisition and setting of sub-
picture data atiributes are effected according to the
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processes in S42 to S45.

[0145] Theabove series of processes has set the sub-
picture decoder section 62 and sub-picture reproducing
section 207 optimally for the video data in the title set to
be reproduced. In the flow in FIG. 49, when the sub-
picture decoder section 62 and sub-picture reproducing
section 207 are setaccording to the sub-picture attribute
(VMGM_SPST_ATR), the video management informa-
tion management table (VMGI_MAT) 78 is read out in-
stead of the video title set information management ta-
ble (VTSI_MAT) 98 and the sub-picture attribute
(VMG_SPST_ATR) is acquired. Additionally, in the flow
of FIG. 48, when the audio decoder section 60 and audio
reproducing section 202 are set according to the sub-
picture attribute (VISM_SPST_ATR), the sub-picture
attribute (VTSM_SPST_ATR), like the sub-picture at-
tribute (VTS_SPST_ATR), is acquired from the video ti-
tle set information management table (VTSI_MAT) 98.
[0146] Referringto FIGS. 51 to 53, explained next will
be a method of recording data on the optical disk 10 on
and from which the videa data is recorded and repro-
duced in the logic formats shown in FIGS. 4 to 41 and
a recording system to which the recording method is ap-
plied.

[0147] FIG. 51 shows an encoder system that creates
a video file 88 of a title set 84 whose video data is en-
coded. In the system of FIG. 51, for example, a video-
tape recorder (VTR) 221, an audiotape recorder {ATR)
218, and a sub-picture source 213 are used as sources
of the main video data, audio data, and sup-picture data.
Under the control of a system controller (Sys con) 215,
they create the main video data, audio data, and sup-
picture data, which are supplied to a video encoder
(VENC) 219, an audio encoder (AENC) 217, and a sub-
picture encoder (SPENC) 208, respectively. Under the
control of the system controller (Sys con) 215, these en-
coders 219, 217, and 208 perform A/D conversion of the
main video data, audio data, and sup-picture data and
encode them by the respective compression schemes.
The encoded main video data, audio data, and sub-pic-
ture data (Comp Video, Comp Audio, Comp Sub-pict)
are stored in memories 210, 211, and 212. The main
video data, audio data, and sub-picture data (Comp Vid-
eo, Comp Audio, Comp Sub-pict) are outputted to a file
formatter (FFMT) 214 under the control of the system
controller (Sys con) 215, which converts them so that
they may have a file structure of video data for the sys-
tem as explained earlier. Then, under the control of the
system controller (Sys con) 215, the setting conditions
for each data item and the management information in-
cluding attributes are stored ina memory 216 in the form
of files.

[0148] Explained next will be a standard flow of an en-
coding process in the system controller (Sys con) 215
that creates a file from video data.

[0149] Accordingtothe flowof FIG. 52, the main video
data and audio data are encoded and the encoded main
video data and audio data (Comp Video, Comp Audio)
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are supplied. Specifically, when the encoding process
is started, as shown in step S70 of FIG. 52, the param-
eters necessary for encoding the main video data and
audio data are set. Part of the set parameters are stored
in the system controller (Sys con) 215 and at the same
time, are used at the file formatter (FFMT) 214. As
shown in step S271, the main video data is pre-encoded
using the parameters and the optimum distribution of the
amount of codes is calculated. Then, on the basis of the
code amount distribution obtained in the pre-encoding,
the main video data is encoded as shown in step $272.
Atthe same time, the audio data is also encoded at step
§272. As shown in step in $273, if necessary, the main
video data is partially encoded again and the reencoded
portion of the main video data is replaced with the old
one. Through the series of steps, the main video data
and audio data are encoded. Furthermore, as shown in
steps S274 and S275, the sub-picture data is encoded
and the encoded sub-picture data (Comp Sub-pict) is
supplied. Namely, the parameters necessary for encod-
ing the sub-picture data is set. As shown in step S274,
part of the parameters are stored in the system control-
ler (Sys con) 215 and used in the file formatter (FFMT)
214. On the basis of the parameters, the sub-picture da-
1a is encoded. By the process, the sup-picture data is
encoded.

[0150] According to the flow of FIG. 53, the encoded
main video data, audio data, and sup-picture data {Com
Video, Com Audio, Comp Sub-pict) are combined and
converted so as 1o form a video data title set structure
as explained in FIGS. 4 and 21. Specifically, as shown
in step S276, a cell is set as the smallest unit of the video
data and cell playback information on the cell (C_PBI)
is created. Then, as shown in step S277, the structure
of the cells constituting a program chain and the main
video, sub-picture, and audio attributes (the information
obtained in encoding the respective data items are used
part of these attributes) are set. Then, as shown in FIG.
21, avideo title set information management table infor-
mation (VTSI_MAT) including information on program
chains and a video title set program chain table
(VTS_PGCIT) 100 are created. At this time, as the need
arises, a video title set direct access pointer table
(VTS_DAPT) is also created. The encoded main video
data, audio data, and sup-picture data (Com Video,
Comp Audio, Comp Sub-pict) are subdivided into spe-
cific packs. An NV pack is placed at the head of each
VOBU so that playback can be effected in the order of
time code of each data item. With the NV packs ar-
ranged this way, each data cell is positioned so that a
video object (VOB) may be composed of a plurality of
cells as shown in FIG. 6. A set of such video objects is
formatted into the title set structure.

[0151] Inthe flow of FIG. 53, the program chain infor-
mation (PGl) is obtained in the process of step S277 by
using the database in the system controller (Sys con)
205 or entering data again as the need arises.

[0152] FIG. 54 shows a disk formatter system that
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records on an optical disk the title set formatted as de-
scribed above. In the disk formatter system of FIG. 54,
the memories 220, 222 in which the created titie set is
stored supply these file data items to a volume formatter
(VFMT) 226. In the volume formatter (VFMT) 226 ex-
tracts the management information from the title sets 84,
86, produces a video manager 71, and create the logic
data to be recorded on the disk 10 in the arrangement
of FIG. 4. A disk formatter (DFMT) 228 adds error cor-
rection data to the logic data created at the volume for-
matter (VFMT) 226, thereby reconverting the logic data
into physical data to be recorded on the disk. A modu-
lator 230 converts the physical data created at the disk
formatter (DFMT) 228 into the recording data to be re-
corded actually on the disk. Then, a recorder 232
records the modulated recording data on the disk 10.
[0153] A standard flow for creating the aforemen-
tioned disk will be described with reference to FIGS. 55 .
and 56. FIG. 55 shows the flow of creating the logic data
to be recorded on the disk 10. Specifically, as shown in
step S280, parameter data items, including the number
of video data files, their arrangement, and the size of
each video data file, are set first. Next, as shown in step
$281, a video manager 71 is created from the set pa-
rameters and the video title set information 281 in each
video set 72. Thereafter, as shownin step $282, the vid-
eo manager 71 and video title set 72 are arranged in
that order according to the corresponding logical block
number, thereby creating the logic data to be recorded
on the disk 10.

[0154] Thereafter, the flow of creating the physical da-
ta to be recorded on the disk as shown in FIiG. 56 is
executed. Specifically, as shown in step $283, the logic
data is divided into units of a specific number of bytes,
thereby forming error correction data. Next, as shown
in step S284, the logic data divided into units of a specific
number of bytes are combined with the created error
correction data to form physical sectors. Thereafter, as
shown in step S285, physical data is created by com-
bining physical sectors. in this way, the modulating proc-
ess based on certain rules is performed on the physical
data created in the flow of FIG. 56, thereby forming the
recording data. Thereafter, the recording data is record-
ed on the disk 10.

[0155] Theabove-described data structure canbe ap-
plied not only to a case where the data is recorded on
recording mediums, such as optical disks, and then the
disks are distributed to the users, but also to a commu-
nication system as shown in FIG. 57. Specifically, ac-
cording to the procedure shown in FIGS. 51 to 54, an
optical disk 10 in which a video manager 71 and video
title set 72 as shown in FIG. 4 are stored may be loaded
into a reproducing apparatus 300, from whose system
CPU section 50 the encoded data is taken out digitally
and transmitted by a modulator/transmitier 310 to the
users or the cable subscribers by radio or via a cable.
Furthermore, the encoding system 320 shown in FIGS.
51 and 54 may create the data encoded on the provider
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side, such as a broadcasting station and the encoded
data may be transmitted by the modulator/transmitter
310 to the users or the cable subscribers by radio or via
a cable. In such a communication system, the informa-
tion in the video manager 71 is modulated at the mod-
ulator/transmitter 310 and then supplied to or is directly
supplied to the users free of charge. When a user is in-
terested in the title, the modulatortransmitter 310 trans-
mits the title set 72 at the user's or subscriber's request
by radio or via a cable. Under the.control of the video
manager 71, the video title set information 94 is first
transferred and then the title video object 95 in the video
title set reproduced according to the title set information
94 is transferred. At this time, if necessary, the videottitle
set menu video object 95 is also transmitted. The trans-
ferred data is received by a receiver/demodulator 400
on the user side and is processed as encoded data at
the system CPU section 50 of the reproducing appara-
tus on the user or subscriber side of FIG. 1 in the same
manner as in the above-described reproducing process,
whereby the video data is reproduced.

[0156] In transferring the video title set 72, the attribute
information (VMGM_V_ATR, VMGM_AST_ATR, VMGM_
SPST_ATR), (VISM_V_ATR, VISM_AST_ATR, VTSM_
SPST_ATR), and (VTS_V_ATR, VIS_AST_ATR, VIS_
SPST_ATR) are transferred for each title set as manage-
ment information on video data, so that the video data efc.
can be reproduced under suitable playback conditions in
the reproducing system on the user side or subscriber side.
[0187] While in the above explanation, the video ob-
ject unit is a data train containing video data, audio data,
and sub-picture data, the video cbject unit may be com-
posed of audio packs only or sub-picture packs only, be-
cause the video object unit has only to contain any one
of video data, audio data, and sub-picture data.

[0158] As described above, atiribute information on
the video data, audio data, and sub-picture data is writ-
ten for each video title set. By referring to these pieces
of attribute information, the data in the video title sets
can be reproduced optimally. Furthermore, by preparing
a plurality of title sets in which the video, audio, and sub-
picture data items that differ in attribute information are
stored and storing these on an optical disk, the video,
audio, and sub-picture data items can be reproduced in
a mode suitable for the reproducing system, even if the
reproducing system is based on a different standard.
[0189] With the present invention, when there are a
plurality of audio streams or sub-picture streams for the
video data, because as many attributes as there are
streams or channels are recorded in the order of
number, the data attribute of the audio stream or sub-
picture stream corresponding to the specified number
can be acquired easily and the reproducing system can
be set in the best playback condition in accordance with
the specified audio stream or sub-picture stream. Be-
cause information as to whether or not the change to a
display mode suitable for the playback screen is permit-
ted with respect to the original image is written as at-
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tribute information, the video etc. can be reproduced
with the maker's intention being always reflected in it.

Claims
1. A recording disk medium comprising:

a data recording area (28) between a lead-in
area (27) and a lead-out area (26), said data...
recordingarea (28) being divided into a plurality
of sectors and comprising a management area
(VMG,71) and a title area containing one or
more title sets (VT S#n,72), which areas are re-
spectively aligned with the boundaries between
sectors;

each title set containing one or more titles com-
prising reproducible video data, audio data and
sub-picture dataarranged in consecutive packs
and management control information
(VTSI_MAT,98) for controlling the reproduction
of the reproducible video, audio and sub-pic-
ture data, said management control information
(VTSI_MAT,98) comprising video attribute in-
formation, audio attribute information and sub-
picture attribute information for setting param-
eters of video, audio and sub-picture decoding
circuits in a reproduction device for the proper
reproduction of the video, audio and sub-pic-
ture data contained in the respective title set(s);
said management area (VMG,71) containing
information for controlling the reproduction of
the titles including a table (VTS_ATRT,80) with
said video attribute information, audio attribute
information and sub-picture attribute informa-
tion of the management control information of
each title set contained in the title area.

2. A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation on the compression mode of video data
for allowing decoding of the video data by reference
to the compression mode.

3. A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation on the frame rate of video data for ailow-
ing conversion of the video data into a video signal
for display at a specific frame rate.

4. A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation on the display aspect ratio of video data
for allowing conversion of the video data intoa video
signal having the display aspect ratio.

5. A recording disk medium according to claim 1,
wherein said video attribute information includes in-
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formation on the display mode of video data for al-
lowing conversion of the video data into a video sig-
nal having the display mode.

A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation permitting representation in a specific dis-
play mode for allowing conversion of the video data
into a video signal having the permitted display
mode.

A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation permitting one of representation in first
and second display modes for allowing conversion
of the video data into a video signal having the per-
mitted one of the first and second display modes.

A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation on one of first and second display aspect
ratios of video data, for allowing conversion of the
video data into a video signal having the one of the
first and second display aspect ratios, and said at-
tribute information includes information permitling
representation in one or both of first and second dis-
play modes, for allowing conversion of the video da-
ta, when the display aspect ratio is the second one,
into a video signal having the permitted display
mode.

A recording disk medium according to claim 1,
wherein said video attribute information includes in-
formation on one of 3/4 and 9/16 display aspect ra-
tios of video data, for allowing conversion of the vid-
eo data into a video signal having the one of the 3/4
and 9/16 display aspect ratios, and said attribute in-
formation includes information permitting represen-
tation in one or both of pan scan and letter box type
display modes, for allowing conversion of the video
data, when the display aspect ratio is 9/16, into a
video signal having the permitted display mode.

A recording disk medium according to claim 1,
wherein said audio attribute information includes in-
formation on the audio coding mode of audio data
for allowing decoding of the audio data according
to the coding mode.

A recording disk medium according to claim 10,
wherein said attribute information includes conver-
sion information on one of NTSC TV and PAL TV
systemn conversions, for allowing selection of the
audio coding mode of audio data in accordance with
the conversion information.

A recording disk medium according to claim 10,
wherein said attribute information includes conver-
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sion information on one of NTSC TV and PAL TV
system conversions, for allowing selection of the
the audio coding mode of audio data from one of
Dolby AC-3 and Linear PCM audio, when said at-
tribute information includes the conversion informa-
tion on the NTSC TV system conversion, and for
allowing selection of the the audio coding mode of
audio data from one of MPEG-1, MPEG-2 and Lin-
ear PCM audio, when said attribute information in-
cludes the conversion.information on the PAL TV
system conversions.

A recording disk medium according to claim 1,
wherein said audio attribute information includes in-
formation on the audio type of audio data for allow-
ing conversion of the audio data into an audio signal
suitable for the audio type.

A recording disk medium according to claim 1,
wherein said audio attribute information includes in-
formation on the application type of audio data for
allowing conversion of the audio data into an audio
signal suitable for the application type.

A recording disk medium according to claim 1,
wherein said audio atiribute information includes in-
formation on the number of quantization bits of au-
dio data for allowing decoding of the audio data ac-
cording to the number of quantization bits.

A recording disk medium according to claim 1,
wherein said audio attribute information includes in-
formation on the sampling frequency of audio data
for allowing decoding of the audio data according
to the sampling frequency.

A recording disk medium according to claim 1,
wherein said audio attribute information includes in-
formation on the number of audio channels of audio
data for allowing conversion of the audio data into
an audio channel signal corresponding to a number
selected in the range of the number of audio chan-
nels.

A recording disk medium according to claim 1,
wherein said sub-picture attribute information in-
cludes information on the sub-picture coding mode
of sub-picture data for allowing decoding of the sub-
picture data according to the sub-picture coding
mode.

A recording disk medium according to claim 1,
wherein said sub-picture attribute information in-
cludes information on the sub-picture display type
of sub-picture data for allowing conversion of the
sub-picture data into a sub-picture signal suitable
for the sub-picture display type.
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A recording disk medium according to claim 1,
wherein said sub-picture atiribute information in-
cludes information on the sub-picture type of sub-
picture data for allowing conversion of the sub-pic-
ture data into a sub-picture signal suitable for the
sub-picture type.

A recording disk medium according to claim 1,
wherein said audio attribute information includes in-
formation on multi-channel audio streams of audio
data for allowing decoding of the audio data accord-
ing to the attributes of multi-channel audic streams.

A recording disk medium according to claim 21,
wherein said information on multi-channel audio
streams of audio data allows said audio data to be
mixed according to the attributes of multi-channel
audio streams.

A recording disk medium according to claim 1,
wherein said management control information in-
cludes time information prescribing the playback
time of video data and synchronization information
on the audio data and sub-picture data to be repro-
duced in synchronization with video data.

A recording disk medium according to claim 1,
wherein said management area includes the
number of audio streams contained in the audio da-
ta.

A recording disk medium according to claim 1,
wherein said management area includes the
number of sub-picture streams contained in the
sub-picture data.

A recording disk medium according to one of the
claims 1 to 25, wherein said data recording area
(28) includes menu data for displaying a menu of
the reproducible data recorded on said recording
medium and said management area includes the
unique attribute information necessary for convert-
ing the menu data into a menu playback signal.

A method of recording reproducible video, audio
and sub-picture data on a recording disk medium,
comprising the steps of:

obtaining video, audio and sub-picture data
from respective sources;

encoding said video, audio and sub-picture da-
ta independently from each other;

combining said encoded video, audio and sub-
picture data to form one or more titles forming
one or more title sets, in which said encoded
video, audio and sub-picture data for said title
set(s) are divided into specific packs;

creating management control information
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(VTSI_MAT,88) for controlling the reproduction
of the reproducible video, audio and sub-pic-
ture data of the respective title set(s), said man-
agement control information comprising video
attribute information, audio attribute informa-
tion and sub-picture attribute information for
setting parameters of video, audio and sub-pic-
ture decoding circuits in a reproduction device
for the proper reproduction of the video, audio
and sub-picture data contained in the respec-
tive title set(s),

creating a volume management file containing
information for controlling the reproduction of
the title set(s) including a table (VTS_ATRT,80)
containing said video attribute information, au-
dio attribute information and sub-picture at-
tribute information of the management control
information of each title set; and '
recording said packs of the title set(s) and said
management control information of the respec-
tive title set(s) on a data recording area (28) of
the recording disk medium and recording said
volume management file on a management ar-
ea (VMG,71) of the recording disk medium.

A recording method according to claim 27, wherein
said video attribute information includes information
on the compression mode of the video data for al-
lowing decoding of the video data by reference to
the compression mode.

A recording method according to claim 27, wherein
said video attribute information includes information
on the frame rate of video data for allowing conver-
sion of the video data into a video signal for display
at a specific frame rate.

A recording method according to claim 27, wherein
said video attribute information includes information
onthe display aspect ratio of video data for allowing
conversion of the video data into a video signal hav-
ing the display aspect ratio.

A recording method according to claim 27, wherein
said video attribute information includes information
on the display mode of video data for allowing con-
version of the video data into a video signal having
the display mode.

A recording method according to claim 27, wherein
said video attribute information includes information
pemitting representation in a specific display mode
for allowing conversion of the video data intoa video
signal having the permitted display mode.

A recording method according to claim 27, wherein
said video attribute information includes information
permitting one of representation in first and second
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display modes for allowing conversion of the video
data into a video signal having the permitted one of
the first and second display modes.

A recording method according to claim 27, wherein
said video attribute information includes information
on one of first and second display aspect ratios of
video data, for allowing conversion of the video data
into a video signal having the one of the first and
second display aspect ratios, and said .attribute.in-
formation includes information permitting represen-
tation in one or both of first and second display
modes, for allowing conversion of the video data,
when the display aspect ratio is the second one, into
a video signal having the permitted display mode.

A recording method according to claim 27, wherein
saidvideo attribute information includes information
on one of 3/4 and 9/16 display aspect ratios of video
data, for allowing conversion of the video data into
a video signal having the one of the 3/4 and 9/16
display aspect ratios, and said attribute information
includes information permitting representation in
one or both of pan scan and letter box type display
modes, for allowing conversion of the video data,
when the display aspect ratio is 9/16, into a video
signal having the permitted display mode.

A recording method according to claim 27, wherein
said audio attribute information includes informa-
tion on the audio coding mode of audio data for al-
lowing decoding of the audio data according to the
coding mode.

A recording method according to claim 27, wherein
said attribute information includes conversion infor-
mation on one of NTSC TVand PAL TV system con-
versions, for allowing selection of the audio coding
mode of audio data in accordance with the conver-
sion information.

A recording method according to claim 27, wherein
said attribute information includes conversion infor-
mation on one of NTSC TVand PAL TV system con-
versions, for allowing selection of the the audio cod-
ing mode of audio data from one of Dolby AC-3 and
Linear PCM audio, when said attribute information
includes the conversion information on the NTSC
TV system conversion, and for allowing selection of
the the audio coding mode of audio data from one
of MPEG-1, MPEG-2 and Linear PCM audio, when
said attribute information includes the conversion
information on the PAL TV system conversions.

A recording method according to claim 27, wherein
said audio attribute information includes informa-
tion on the audio type of audio data for allowing con-
version of the audio data into an audio signal suit-
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able for the audio type.

40. A recording method according to claim 27, wherein

41.

42.

43.

44,

45.

said audio attribute information includes informa-
tion on the application type of audio data for allow-
ing conversion of the audio data into an audio signal
suitable for the application type.

A recording method according to claim 27, wherein
said audio attribute information includes informa-
tion on the number of quantization bits of audio data
for allowing decoding of the audio data according
to the number of quantization bits.

A recording method according to claim 27, wherein
said audio attribute information includes informa-
tion on the sampling frequency of audio data for al-
lowing decoding of the audio data according to the
sampling frequency.

A recording method according to claim 27, wherein
said audio attribute information includes informa-
tion on the number of audio channels of audio data
for allowing conversion of the audio data into an au-
dio channel signal corresponding to a number se-
lected in the range of the number of audio channels.

A recording method according to claim 27, wherein
said sub-picture attribute information includes infor-
mation on the sub-picture coding mode of sub-pic-
ture data for allowing decoding of the sub-picture
data according to the sub-picture coding mode.

A recording method according to claim 27, wherein
said sub-picture attribute information includes infor-
mation on the sub-picture display type of sub-pic-
ture data for allowing conversion of the sub-picture
data into a sub-picture signal suitable for the sub-
picture display type.

46. A recording method according to claim 27, wherein

said sub-picture attribute information includes infor-
mation on the sub-picture type of sub-picture data
for allowing conversion of the sub-picture data into
a sub-picture signal suitable for the sub-picture

type.

47. A recording method according to claim 27, wherein

said audio attribute information includes informa-
tion on multi-channel audio streams of audio data
for allowing decoding of the audio data according
to the attributes of multi-channel audio streams.

. A recording method according to claim 47, wherein
said information on multi-channel audio streams of
audio data allows said audio data to be mixed ac-
cording to the attributes of multichannel audio
streams.
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A recording method according to claim 27, wherein
said management control information includes time
information prescribing the playback time of video
data and synchronization information on the audio
data and sub-picture data to be reproduced in syn-
chronization with video data.

A recording method according to claim 27, wherein
said volume file includes the number of audio

. streams contained in the audio data.

51.

52.

53.

A recording method according to claim 27, wherein
said volume file includes the number of sub-picture
streams contained in the sub-picture data.

A recording method according to one of the claims
27 to 51, further comprising the steps of:

obtaining video, audio and sub-picture data for
a menu representing the content of the repro-
ducible video, audio and sub-picture data from
respective sources;
encoding said video, audio and sub-picture da-
ta for the menu independently from each other,;
dividing said encoded video, audio and sub-pic-
ture data of the menu into specific packs;
arranging said specific packs of the menu to
form at least one title;
creating control information for controlling the
reproduction of the video, audio and sub-pic-
ture data of the menu, said management con-
trol information comprising video attribute infor-
mation, audio attribute information and sub-pic-
ture attribute information for setting parameters
~of video, audio and sub-picture decoding cir-
cuits in a reproduction device for the proper re-
production of the video, audio and sub-picture
data making up the menu;
recording said packs and said management
control information of the menu on a data re-
cording area of the recording disk medium.

An apparatus for recording reproducible video, au-
dio and sub-picture data on a recording disk medi-
um, comprising:

means for obtaining video, audio and sub-pic-
ture data from respective sources;

means for encoding said video, audio and sub-
picture data independently from each other;
means for combining said encoded video, au-
dio and sub-picture data to form one or more
titles forming one or more title sets, in which
said encoded video, audio and sub-picture data
for said title set(s) are divided into specific
packs;

means for creating management control infor-
mation for controfling the reproduction of the re-
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56.

57.
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producible video, audio and sub-picture data of
the respective title set(s), said management
control information domprising video attribute
information, audio attribute information and
sub-picture attribute information for setting pa-
rameters of video, audio and sub-picture de-
coding circuits in a reproduction device for the
proper reproduction of the video, audio and
sub-picture data contained in the respective ti-
tle sei(s);

means for creating a volume management file
containing information for controlling the repro-
duction of the title(s) including a table contain-
ing said video attribute information, audio at-
tribute information and sub-picture attribute in-
formation of the management control informa-
tion of each title set; and

means for recording said packs of the title(s)
and said management control information of
the respective title set(s) on a data recording
area of the recording disk medium and record-
ing said volume management file on a manage-
ment area of the recording disk medium.

. A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation on the compression mode of the video da-
ta for allowing decoding of the video data by refer-
ence to the compression mode.

A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation on the frame rate of video data for allow-
ing conversion of the video data into a video signal
for display at a specific frame rate.

A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation on the display aspect ratio of video data
for allowing conversion of the video data into a video
signal having the display aspect ratio.

A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation on the display mode of video data for al-
lowing conversion of the video data into a video sig-
nal having the display mode.

A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation permitting representation in a specific dis-
play mode for allowing conversion of the video data
into a video signal having the permitted display
mode.

A recording apparatus according to claim 53,
wherein said video aftribute information includes in-
formation permitting one of representation in first
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and second display modes for allowing conversion
of the video data into a video signal having the per-
mitted one of the first and second display modes.

A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation on one of first and second display aspect
ratios of video data, for allowing conversion of the
video data into a video signal having the one of the
first and second display aspect ratios, and said at-
tribute information includes information permitting
representation in one or both of first and second dis-
play modes, for allowing conversion of the video da-
ta, when the display aspect ratio is the second one,
into a video signal having the permitted display
mode.

A recording apparatus according to claim 53,
wherein said video attribute information includes in-
formation on one of 3/4 and 9/16 display aspect ra-
tios of video data, for allowing conversion of the vid-
eo data into a video signal having the one of the 3/4
and 9/16 display aspect ratios, and said attribute in-
formation includes information permitting represen-
tation in one or both of pan scan and letter box type
display modes, for allowing conversion of the video
data, when the display aspect ratio is 9/16, into a
video signal having the permitted display mode.

A recording apparatus according to claim 583,
wherein said audio attribute information includes in-
formation on the audio coding mode of audio data
for allowing decoding of the audio data according
to the coding mode.

A recording apparatus according to claim 53,
wherein said attribute information includes conver-
sion information on one of NTSC TV and PAL TV
system conversions, for allowing selection of the
audio coding mode of audio data in accordance with
the conversion information.

A recording apparatus according to claim 53,
wherein said attribute information includes conver-
sion information on one of NTSC TV and PAL TV
system conversions, for allowing selection of the
the audio coding mode of audio data from one of
Dolby AC-3 and Linear PCM audio, when said at-
tribute information includes the conversion informa-
tion on the NTSC TV system conversion, and for
allowing selection of the the audio coding mode of
audio data from one of MPEG-1, MPEG-2 and Lin-
ear PCM audio, when said attribute information in-
cludes the conversion information on the PAL TV
system conversions.

A recording apparatus according to claim 53,
wherein said audio attribute information includes in-
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formation on the audio type of audio data for allow-
ing conversion of the audio data into an audio signal
suitable for the audio type.

A recording apparatus according to claim 53,
wherein said audio attribute information includes in-
formation on the application type of audio data for
allowing conversion of the audio data into an audio
signal suitable for the application type.

A recording apparatus according to claim 53,
wherein said audio attribute information includes in-
formation on the number of quantization bits of au-
dio data for allowing decoding of the audio data ac-
cording to the number of quantization bits.

A recording apparatus according to claim 53,
wherein said audio attribute information includes in-
formation on the sampling frequency of audio data
for allowing decoding of the audio data according
to the sampling frequency.

A recording apparatus according to claim 53,
wherein said audio attribute information includes in-
formation on the number of audio channels of audio
data for allowing conversion of the audio data into
an audio channel signal corresponding to a number
selected in the range of the number of audio chan-
nels.

A recording apparatus according to claim 53,
wherein said sub-picture attribute information in-
cludes information on the sub-picture coding mode
of sub-picture data for allowing decoding of the sub-
picture data according to the sub-picture coding
mode.

A recording apparatus according to claim 53,
wherein said sub-picture attribute information in-
cludes information on the sub-picture display type
of sub-picture data for allowing conversion of the
sub-picture data into a sub-picture signal suitable
for the sub-picture display type.

A recording apparatus according to claim 53,
wherein said sub-picture attribute information in-
cludes information on the sub-picture type of sub-
picture data for allowing conversion of the sub-pic-
ture data into a sub-picture signal suitable for the
sub-picture type.

A recording apparatus according to claim 53,
wherein said audio attribute information includes in-
formation on multi-channel audio streams of audio
data for allowing decoding of the audio data accord-
ing to the attributes of multi-channel audio streams.

A recording apparatus according to claim 73,
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wherein said information on multi-channel audio
streams of audio data allows said audio data to be
mixed according to the attributes of multi-channe!
audio streams.

A recording apparatus according to claim 53,
wherein said management control information in-
cludes time information prescribing the playback
time of video data and synchronization information
on the audio data and sub-picture data to be repro-
duced in synchronization with video data.

A recording apparatus according to claim 53,
wherein said volume file includes the number of au-
dio streams contained in the audio data.

A recording apparatus according to claim 53,
wherein said volume file includes the number of
sub-picture streams contained in the sub-picture
data.

A recording apparatus according to one of the
claims 53 to 77, wherein:

said means for obtaining video, audio and sub-
picture data is adapted to obtain video, audio
and sub-picture data for a menu representing
the content of the reproducible video, audio and
sub-picture data from respective sources;
said means for encoding is adapted to encode
said video, audio and sub-picture data for the
menu independently from each other;

said means for dividing is adapted to divide said
encoded video, audio and sub-picture data of
the menu into specific packs;

said means for arranging the packs is adapted
to combine said specific packs of the menu to
form at least one title;

said means for creating control information is
adapted to create control information for con-
trolling the reproduction of the video, audio and
sub-picture data of the menu, said manage-
ment control information comprising video at-
tribute information, audio attribute information
and sub-picture attribute information for setting
parameters of video, audio and sub-picture de-
coding circuits in a reproduction device for the
proper reproduction of the video, audio and
sub-picture data making up the menu,

said means for recording is adapted to record
said packs and said management control infor-
mation of the menu on a data recording area of
the recording disk medium.

A method of reproducing playback data from a re-
cordingdisk medium as defined in any one of claims
1 to 26, comprising the steps of: searching said re-
cording disk medium for the management area
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(VMG,71) and reading said management area and
storing the information for controlling the reproduc-
tion of the title set(s) in a memory;

at an initial state of reproducing playback data
from said recording disk medium acquiring said
video attribute information, audio attribute in-
formation and sub-picture attribute information
from the management area (VMG,71) before
the reproduction of the reproducible data, and .
if a title set contained in the litle area is selected
subsequently acquiring said video attribute in-
formation, audio attribute information and sub-
picture attribute information from the manage-
ment control information (VTS_MAT,98) of the
respective title set;

setting parameters of video, audio and sub-pic-
ture decoding circuits in a reproduction device
for the proper reproduction of the video, audio
and sub-picture data contained in the respec-
tive title set in accordance with the acquired vid-
eo attribute information, audio attribute infor-
mation and sub-picture attribute information;,
reading the data from the title area in accord-
ance with the information for controlling the re-
production of the title set(s) and decoding and
converting the reproducible video data, audio
data and sub-picture data in accordance with
the parameter settings into a playback signal.

80. An apparatus for reproducing playback data from a

recording disk medium as defined in any one of
claims 1 to 26, comprising:

means for searching said recording disk medi-
um for the management area (VMG,71) and
reading said management area and storing the
information for controlling the reproduction of
the title set(s) in a memory;,

means for acquiring, at an initial state of repro-
ducing playback data from said recording disk
medium, said video attribute information, audio
attribute information and sub-picture attribute
information from the management area (VMG,
71) before the reproduction of the reproducible
data, and

means for acquiring, if a title set contained in
the title area is selected subsequently, said vid-
eo attribute information, audio attribute infor-
mation and sub-picture attribute information
from the management control information
(VTSI_MAT,98) of the respective title set;
means for setting parameters of video, audio
and sub-picture decoding circuits in a reproduc-
tion device for the proper reproduction of the
video, audio and sub-picture data contained in
the respective title set in accordance with the
acquired video attribute information, audio at-
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tribute information and sub-picture attribute in-
formation;

means for reading the data from the title area
in accordance with the information for control-
ling the reproduction of the title set(s); and
said video, audio and sub-picture data decod-
ing circuit means being adapted to decode and
convert the reproducible video data, audio data
and sub-picture data in accordance with the pa-
rameter settings into a.playback signal.

Patentanspriche

Platten-Aufzeichnungstrager mit:

einem Datenaufzeichnungsbereich (28) zwi-
schen einem Einlaufbereich (27) und einem
Auslaufbereich (26), wobei der Datenaufzeich-
nungsbereich (28) in eine Mehrzahl von Sekto-
ren unterteilt ist und einen Managementbereich
(VMG,71) sowie einen einen oder mehrere Ti-
telsatze (VTS#n,72) enthaltenden Titelbereich
aufweist, wobei die Bereiche jeweils mit den
Grenzen zwischen Sektoren ausgerichtet sind,
wobei jeder Titelsatz einen oder mehrere Titel
enthali, die in konsekutiven Packs angeordnete,
reproduzierbare Videodaten, Audiodaten und
Uberlagerungsbilddaten sowie Management-
Steuerinformation (VTSI_MAT,98) zum Steuern
der Reproduktionbzw. Wiedergabe der reprodu-
zierbaren Videodaten, Audiodaten und Uberla-
gerungsbilddaten umfassen, und die Manage-
ment-Steuerinformation (VTSI_MAT,98) Video-
attributinformation, Audioattributinformation und
Uberlagerungsbildattributinformation zum Set-
zen von Parametern von Video-, Audio- und
Uberlagerungsbild-Decodierschaltungen in ei-
nem Reproduktions- bzw. Wiedergabegerat fur
die richtige Reproduktion bzw. Wiedergabe der
in demm/den jeweiligen Titelsatiz/ Titelsatzen ent-
haltenen Video-, Audio- und Uberlagerungsbild-
daten aufweist,

wobei der Managementbereich (VMG,71), der
Information zum Steuern der Reproduktion
bzw. Wiedergabe der Titel enthalt, eine Tabelle
(VTS_ATRT,80) mit der Videoattributinformati-
on, der Audioattributinformation und der
Uberlagerungsbildattributinformation der Ma-
nagement-Steuerinformation jedes in dem Ti-
telbereich enthaltenen Titelsatzes umfaf.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Videoattributinformation Information zum
Kompressionsmodus von Videodaten enthalt, um
das Decodieren der Videodaten durch Bezugnah-
me auf den Kompressionsmodus zu ermoglichen.
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Platten-Aufzeichnungstrager geman Anspruch 1,
wobei die Videoattributinformation Information zu
der Framerate von Videodaten enthalt, um eine
Umwandiung der Videodaten in ein Videosignal
zum Display bzw. zur Bildschirmanzeige mit einer
spezifischen Framerate zu ermoglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Videoattributinformation Information zum
Display-Seitenverhaltnis (display aspect ratio) von
Videodaten enthalt, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem Display-Sei-
tenverhaltnis zu ermdglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Videoattributinformation Information zum
Display-Modus von Videodaten enthalt, um eine
Umwandlung der Videodaten in ein Videosignal mit
dem Display-Modus zu erméglichen.

Platten-Aufzeichnungstrager geman Anspruch 1,
wobei die Videoattributinformation Information ent-
hatt, die eine Darstellung in einem spezifischen Dis-
play-Modus gestattet, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem gestatteten
Display-Modus zu erméglichen.

Platten-Aufzeichnungstrager gemaf Anspruch 1,
wobei die Videoattributinformation Information ent-
halt, die eine Darstellung in ersten oder zweiten Dis-
play-Modi gestattet, um eine Umwandiung der Vi-
deodaten in ein Videosignal mit dem gestatteten der
ersten oder zweiten Display-Modi zu ermdoglichen.

Platten-Aufzeichnungstrager geman Anspruch 1,
wobei die Videoattributinformation Information zu
einem von ersten und zweiten Display-Seitenver-
haitnissen von Videodaten enthélt, um eine Um-
wandlung der Videodaten in ein Videosignal mit
dem einen der ersten und zweiten Display-Seiten-
verhaltnisse zu ermdglichen, und die Attributinfor-
mation die Darstellung in einem oder in beiden der
ersten und zweiten Display-Modi gestattende Infor-
mation enthalt, um eine Umwandlung der Videoda-
ten, wenn das Display-Seitenverhaltnis das zweite
ist, in ein Videosignal mit dem gestatteten Display-
Modus zu ermdglichen.

Platten-Aufzeichnungstrager geman Anspruch 1,
wobei die Videoattributinformation Information zu
einem 3/4- oder 9/16-Display-Seitenverhaltnis von
Videodaten enthélt, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem 3/4- oder dem
9/16-Display-Seitenverhaltnis zu ermdglichen, und
die Attributinformation die Darstellung in Pan Scan-
und/oder Letter Box Type-Display-Modi gestatten-
de Information enthalt, um eine Umwandlung der
Videodaten, wenn das Display-Seitenverhaltnis
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9/16 ist, in ein Videosignal mit dem gestatteten Dis-
play-Modus zu erméglichen.

Platten-Aufzeichnungstrager geman Anspruch 1,
wobei die Audioattributinformation Information zu
dem Audiocodiermodus von Audiodaten enthatlt,
um das Decodieren der Audiodaten gemaB dem
Codiermodus zu ermoglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 10,
wobei die Attributinformation Konversionsinforma-
tion zu einer NTSC-TV- oder einer PAL-TV-System-
konversion enthalt, um die Auswahl des Audioco-
diermodus von Audiodaten gemaB der Konversi-
onsinformation zu ermdglichen.

Platten-Aufzeichnungstrager geman Anspruch 10,
wobei die Attributinformation Konversionsinforma-
tion zu einer NTSC-TV- oder einer PAL-TV-System-
konversion enthalt, um eine Auswahl des Audioco-
diermodus von Audiodaten aus einem von Dolby
AC-3 und Linear PCM Audio zu erméglichen, wenn
die Attributinformation die Konversionsinformation
zu der NTSC-TV-Systemkonversion enthalt, und
um die Auswahl des Audiocodiermodus von Au-
diodaten aus einem von MPEG-1, MPEG-2 und Li-
near PCM Audio zu ermdglichen, wenn die Attribut-
information die Konversionsinformation zu der PAL-
TV-Systemkonversion enthalt.

Piatten-Aufzeichnungstrager geman Anspruch 1,
wobei die Audioattributinformation Information zu
dem Audiotyp von Audiodaten enth&lt, um eine
Konversion der Audiodaten in ein fir den Audiotyp
geeignetes Audiosignal zu ermoglichen.

Piatten-Aufzeichnungstrager geman Anspruch 1,
wobei die Audioattributinformation Information zu
dem Anwendungstyp von Audiodaten enthalt, um
eine Konversion der Audiodaten in ein far den An-
wendungstyp geeignetes Audiosignal zu ermogli-
chen.

Piatten-Aufzeichnungstrager geman Anspruch 1,
wobei die Audioattributinformation Information zu
der Anzahl von Quantisierungsbits von Audiodaten
enthalt, um ein Decodieren der Audiodaten geman
der Anzahl von Quantisierungsbits zu ermoglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Audioattributinformation Information zu
der Abtastfrequenz von Audiodaten enthalt, um ein
Decodieren der Audiodaten gemaB der Abtastire-
quenz zu ermoglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Audioattributinformation Information zu
der Anzah! von Audiokanalen von Audiodaten ent-
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halt, um eine Konversion der Audiodaten in ein Au-
diokanalsignal gemaB einer im Bereich der Anzahl
von Audiokanalen gewahlten Anzahl zu ermogli-
chen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Uberlagerungsbildattributinformation In-
formation zu dem Uberlagerungsbildcodiermodus
von Uberlagerungsbilddaten enthélt, um ein Deco-
dieren der Uberlagerungsbilddaten gemaB dem .
Uberlagerungsbildcodiermodus zu ermdglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Uberlagerungsbildattributinformation In-
formation zu dem Uberlagerungsbild-Displaytyp
von Uberlagerungsbilddaten enthalt, um eine Kon-
version der Uberlagerungsbilddaten gemaB dem
Uberlagerungsbild-Displaytyp zu erméglichen.

Platten-Aufzeichnungstrager geman Anspruch 1,
wobei die Uberlagerungsbildattributinformation In-
formation zu dem Uberlagerungsbildtyp von Uber-
lagerungsbilddaten enthalt, um eine Konversion
der Uberlagerungsbilddaten in ein fiir den Uberla-
gerungsbildtyp geeignetes Uberlagerungsbildsi-
gnal zu erméglichen.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei die Audioattributinformation Information zu
den Mehrkanal-Audiostreams von Audicdaten ent-
halt, um ein Decodieren der Audiodaten gemafn den
Attributen der Mehrkanal-Audiostreams zu ermég-
lichen.

Platten-Aufzeichnungstrager gemafn Anspruch 21,
wobei die Information zu Mehrkanal-Audiostreams
von Audiodaten ein Mischen der Audiodaten ge-
mafn den Attributen von Mehrkanal-Audiostreams
erméglicht. '

Piatten-Aufzeichnungstrager gemal Anspruch 1,
wobei die Management-Steuerinformation Zeitin-
formation, welche die Playbackzeit von Videodaten
vorschreibt, sowie Synchronisierungsinformation
zu den synchron mit Videodaten zu reproduzieren-
den bzw. wiederzugebenden Audiodaten und Uber-
lagerungsbilddaten enthalt.

Platten-Aufzeichnungstrager gemaB Anspruch 1,
wobei der Managementbereich die Anzahl von in
den Audiodaten enthaltenen Audiostreams enthalt.

Platten-Aufzeichnungstrager gemans Anspruch 1,
wobei der Managementbereich die Anzahl von in
den Uberlagerungsbilddaten enthaltenen Uberla-
gerungsbildstreams enthait.

Platten-Aufzeichnungstrager geman einem der An-
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spriiche 1 bis 25, wobei der Datenaufzeichnungs-
bereich (28) Menidaten zur Anzeige eines Menus
der auf dem Aufzeichnungstrager aufgezeichneten,
reproduzierbaren Daten enthalt, und der Manage-
mentbereich die zum Konvertieren der Menudaten
in ein Menu-Playbacksignal nétige, spezielle Attri-
butinformation enthalt.

Verfahren zum Aufzeichnen reproduzierbarer Vi-
deo-, Audio- und Uberlagerungsbilddaten auf. ei-
nem Platten-Aufzeichnungstrager, mit folgenden
Schritten:

Erhalten von Video-, Audio- und Uberlage-
rungsbilddaten aus jeweiligen Quellen,
Codieren der Video-, Audio- und Uberlage-
rungsbilddaten unabhangig voneinander,
Kombinieren der codierten Video-, Audio- und
Uberlagerungsbilddaten zur Bildung eines oder
mehrerer Titel, die einen oder mehrere Titels-
atze bilden, in denen die codierten Video-, Au-
dio- und Uberlagerungsbilddaten fiir den Titel-
satz bzw. die Titelsatze in spezifische Packs
unterteilt sind bzw. werden,

Erzeugen von Management-Steuerinformation
(VTSI_MAT,98) zum Steuern der Reproduktion
bzw. Wiedergabe der reproduzierbaren Video-,
Audio- und Uberlagerungsbilddaten des/der je-
weiligen Titelsatzes/Titelsatze, wobei die Ma-
nagement-Steuerinformation  Videoattributin-
formation, Audioattributinformation und
Uberlagerungsbildattributinformation zum Set-
zen von Parametern von Video-, Audio- und
Uberlagerungsbild-Decodierschaltungen in ei-
nem Reproduktions- bzw. Wiedergabegerat fir
die richtige Reproduktion bzw. Wiedergabe der
in dem/den jeweiligen Titelsatz/Titelsatzen ent-
haltenen Video-, Audio- und Uberlagerungs-
bilddaten aufweist,

Erzeugen einer Volumen-Managementdatei,
die Information zum Steuern der Reproduktion
bzw. Wiedergabe des Titelsatzes/der Titelsatze
einschlieBlich einer Tabelle (VTS_ATRT,80) mit
der Videoattributinformation, Audioattributin-
formation und Uberlagerungsbildattributin-
formation der Managementsteuerinformation
jedes Titelsatzes aufweist, und

Aufzeichnen der Packs des Titelsatzes/der Ti-
telsatze und der Management-Steuerinforma-
tion des/der jeweiligen Titelsatzes/Titelsatze in
einem Datenaufzeichnungsbereich (28) des
Platten-Aufzeichnungstragers, und Aufzeich-
nen der Volumen-Managementdatei in einem
Managementbereich (VMG,71) des Platten-
Auizeichnungstragers.

Auizeichnungsverfahren geman Anspruch 27, wo-
bei die Videoattributinformation Information zum
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Kompressionsmodus von Videodaten enthalt, um
das Decodieren der Videodaten durch Bezugnah-
me auf den Kompressionsmodus zu ermdglichen.

Aufzeichnungsverfahren gemaB Anspruch 27, wo-
bei die Videoattributinformation Information zu der
Framerate von Videodaten enthalt, um eine Um-
wandlung der Videodaten in ein Videosignal zum
Display bzw. zur Bildschirmanzeige mit einer spe-
zifischen Framerate zu ermdéglichen.

Aufzeichnungsverfahren gemafn Anspruch 27, wo-
bei die Videoattributinformation Information zum
Display-Seitenverhéltnis von Videodaten enthalt,
um eine Umwandlung der Videodaten in ein Video-
signal mit dem Display-Seitenverhdlinis zu ermég-
lichen.

Aufzeichnungsverfahren gemal Anspruch 27, wo-
bei die Videoattributinformation Information zum
Display-Modus von Videodaten enthélt, um eine
Umwandlung der Videodaten in ein Videosignal mit
dem Display-Modus zu erméglichen.

Aufzeichnungsverfahren gemaf3 Anspruch 27, wo-
bei die Videoattributinformation Information enthalt,
die eine Darstellung in einem spezifischen Display-
Modus gestattet, um eine Umwandlung der Video-
daten in ein Videosignal mit dem gestatteten Dis-
play-Modus zu ermdglichen.

Aufzeichnungsverfahren gemai Anspruch 27, wo-
bei die Videoattributinformation Information enthalt,
die eine Darstellung in ersten oder zweiten Display-
Modi gestattet, um eine Umwandiung der Videoda-
ten in ein Videosignal mit dem gestatteten der er-
sten oder zweiten Display-Modi zu erméglichen.

Aufzeichnungsverfahren gemafn Anspruch 27, wo-
bei die Videoattributinformation Information zu ei-
nem von ersten und zweiten Display-Seitenverhalt-
nissen von Videodaten enthalt, um eine Umwand-
lung der Videodaten in ein Videosignal mit dem ei-
nen der ersten und zweiten Display-Seitenverhalt-
nisse zu ermoglichen, und die Attributinformation
die Darstellung in einem oder in beiden der ersten
und zweiten Display-Modi gestattende Information
enthalt, um eine Umwandiung der Videodaten,
wenn das Display-Seitenverhalinis das zweite ist,
in ein Videosignal mit dem gestatteten Display-Mo-
dus zu ermoglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Videoattributinformation Information zu ei-
nem 3/4- oder 9/16-Display-Seitenverhaitnis von
Videodaten enthalt, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem 3/4- oder dem
9/16-Display-Seitenverhaltnis zu ermoglichen, und
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die Attributinformation die Darstellung in Pan Scan-
und/oder Letter Box Type-Display-Modi gestatten-
de Information enthalt, um eine Umwandiung der
Videodaten, wenn das Display-Seitenverhaltnis
9/16 ist, in ein Videosignal mit dem gestatteten Dis-
play-Modus zu ermoglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Audioattributinformation Information zu dem

Audiocodiermodus von Audiodaten enthalt, um das.

Decodieren der Audiodaten geman dem Codiermo-
dus zu erméglichen.

Aufzeichnungsverfahren gemaB Anspruch 27, wo-
bei die Attributinformation Konversionsinformation
zu einer NTSC-TV- oder einer PAL-TV-Systemkon-
version enthalt, um die Auswahl des Audiocodier-
modus von Audiodaten gemaB der Konversionsin-
formation zu ermoglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Attributinformation Konversionsinformation
zu einer NTSC-TV- oder einer PAL-TV-Systemkon-
version enthalt, um eine Auswahl des Audiocodier-
modus von Audiodaten aus einem von Dolby AC-3
und Linear PCM Audio zu erméglichen, wenn die
Attributinformation die Konversionsinformation zu
der NTSC-TV-Systemkonversion enthalt, und um
die Auswahl des Audiocodiermodus von Audioda-
ten aus einem von MPEG-1, MPEG-2 und Linear
PCM Audio zu erméglichen, wenn die Attributinfor-
mation die Konversionsinformation zu der PAL-TV-
Systemkonversion enthalt.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Audioattributinformation Information zu dem
Audiotyp von Audiodaten enthalt, um eine Konver-
sion der Audiodaten in ein far den Audiotyp geeig-
netes Audiosignal zu ermaéglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Audioattributinformation Information zu dem
Anwendungstyp von Audiodaten enthalt, um eine
Konversion der Audiodaten in ein fir den Anwen-
dungstyp geeignetes Audiosignal zu ermdglichen.

Aufzeichnungsverfahren gemas Anspruch 27, wo-
bei die Audioattributinformation Information zu der
Anzahlvon Quantisierungsbits von Audiodaten ent-
halt, um ein Decodieren der Audiodaten geman der
Anzahl von Quantisierungsbits zu ermoglichen.

Aufzeichnungsverfahren gemaB Anspruch 27, wo-
bei die Audioattributinformation Information zu der
Abtastfrequenz von Audiodaten enthalt, um ein De-
codieren der Audiodaten gemaf der Abtastire-
quenz zu ermoglichen.
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Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Audioattributinformation Information zu der
Anzahl von Audiokanalen von Audiodaten enthélt,
um ein Konversion der Audiodaten in ein Audioka-
nalsignal gemas einer im Bereich der Anzahl von
Audiokanalen gewahlten Anzahl zu ermoglichen.

. Aufzeichnungsverfahren gemaB Anspruch 27, wo-

bei die Uberlagerungsbildattributinformation Infor-
mation zu dem Uberlagerungsbildcodiermodus von .
Uberlagerungsbilddaten enthalt, um ein Decodie-
ren der Uberlagerungsbilddaten gemaB dem Uber-
lagerungsbildcodiermodus zu ermdglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Uberlagerungsbildattributinformation Infor-
mation zu dem Uberlagerungsbild-Displaytyp von
Uberlagerungsbilddaten enthalt, um eine Konversi-
on der Uberlagerungsbilddaten geméB dem Uber-
lagerungsbild-Displaytyp zu ermoglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Uberlagerungsbildattributinformation Infor-
mation zu dem Uberlagerungsbildtyp von Uberla-
gerungsbilddaten enthélt, um eine Konversion der
Uberlagerungsbilddaten in ein fir den Uberlage-
rungsbildtyp geeignetes Uberlagerungsbildsignal
zu ermobglichen.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Audioattributinformation Information zu
Mehrkanal-Audiostreams von Audiodaten enthalt,
um ein Decodieren der Audiodaten geman den At-
tributen der Mehrkanal-Audiostreams zu emdgli-
chen.

Aufzeichnungsverfahren gemaB Anspruch 47, wo-
bei die Information zu Mehrkanal-Audiostreams
von Audiodaten ein Mischen der Audiodaten ge-
man den Attributen von Mehrkanal-Audiostreams
ermaglicht.

Aufzeichnungsverfahren geman Anspruch 27, wo-
bei die Management-Steuerinformation Zeitinfor-
mation, welche die Playbackzeit von Videodaten
vorschreibt, sowie Synchronisierungsinformation
zu den synchron mit Videodaten zu reproduzieren-
den bzw. wiederzugebenden Audiodaten und Uber-
lagerungsbilddaten enthalt.

Aufzeichnungsverfahren gemai Anspruch 27, wo-
bei die Volumendatei die Anzahl von in den Au-
diodaten enthaltenen Audiostreams enthalt.

Aufzeichnungsverfahren gemaB Anspruch 27, wo-
bei die Volumendatei die Anzahl von in den Uber-
lagerungsbilddaten enthaltenen Uberlagerungs-
bildstreams enthalt.
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52. Aufzeichnungsverfahren gemaB einemder Anspri-

che 27 bis 51, ferner mit folgenden Schritten:

Erhalten von Video-, Audio- und Uberlage-
rungsbilddaten far ein den Inhalt der reprodu-
zierbaren Video-, Audio- und Uberlagerungs-
bilddaten darstellendes Menl aus jeweiligen
Quellen,

Codieren der Video-, Audio- und Uberlage-
rungsbilddaten fur das Meni .unabhangig von-
einander,

Unterteilen der codierten Video-, Audio- und
Uberlagerungsbilddaten des Meniis in spezifi-
sche Packs,

Anordnen der spezifischen Packs des Menis
zur Bildung von mindestens einem Titel,
Erzeugen von Steuerinformation zum Steuern
der Repreduktion bzw. Wiedergabe der Video-,
Audio- und Uberlagerungsbilddaten des Me-
nis, wobei die Management-Steuerinformation
Videoattributinformation, Audioattributinforma-
tion und Uberlagerungsbildattributinformation
zum Setzen von Parametern von Video-, Au-
dio- und Uberlagerungsbild-Decodierschaltun-
gen in einem Reproduktions- bzw. Wiederga-
begerat flr die richtige Reproduktion bzw. Wie-
dergabe der das Meni bildenden Video-, Au-
dio- und Uberlagerungsbilddaten aufweist,
Aufzeichnen der Packs und der Management-
Steuerinformation des Meniis in einem Daten-
aufzeichnungsbereich des Platten-Aufzeich-
nungstragers.

83. Vorrichtung zum Auizeichnen reproduzierbarer Vi-

deo-, Audio- und Uberlagerungsbilddaten auf ei-
nem Platten-Aufzeichnungstrager mit:

einer Einrichtung zum Erhalten von Video-, Au-
dio- und Uberlagerungsbilddaten aus jeweili-
gen Quellen,

einer Einrichtung zum Codieren der Video-, Au-
dio- und Uberlagerungsbilddaten unabhangig
voneinander,

einer Einrichtung zum Kombinieren der codier-
ten Video-, Audio- und Uberlagerungsbilddaten
zur Bildung eines oder mehrerer Titel, die einen
oder mehrere Titelsdtze bilden, in denen die co-
dierten Video-, Audio- und Uberlagerungsbitd-
daten fiir den Titelsatz bzw. die Titelsatze in
spezifische Packs unterteilt sind,

einer Einrichtung zum Erzeugen von Manage-
ment-Steuerinformation zum Steuern der Re-
produktion bzw. Wiedergabe der reproduzier-
baren Video-, Audio- und Uberlagerungsbild-
daten des/der jeweiligen Titelsatzes/Titelsatze,
wobei die Management-Steuerinformation Vi-
deoattributinformation, Audioattributinformati-
on und Uberlagerungsbildattributinformation
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zum Setzen von Parametern von Video-, Au-
dio- und Uberlagerungsbild-Decodierschaltun-
gen in einem Reproduktions- bzw. Wiederga-
begerat fur die richtige Reproduktion bzw. Wie-
dergabe der in dem/den jeweiligen Titelsatz/ Ti-
telsatzen enthaltenen Video-, Audio- und Uber-
lagerungsbilddaten aufweist,

einer Einrichtung zum Erzeugen einer Volu-
men-Managementdatei, die Information zum
Steuern der Reproduktion bzw. Wiedergabe
des Titelsatzes/der Titelsatze einschiieBlich ei-
ner Tabelle mit der Videoattributinformation,
Audioattributinformation und Uberlagerungs-
bildattributinformation der Managementsteuer-
information jedes Titelsatzes aufweist, und
einer Einrichtung zum Aufzeichnen der Packs
des Titelsatzes/der Titelsatze und der Manage-
ment-Steuerinformation des/der jeweiligen Ti-
telsatzes/Titelsatze in einem Datenaufzeich-
nungsbereich des Platten-Aufzeichnungstra-
gers, und zum Aufzeichnen der Volumen-Ma-
nagementdatei in einem Managementbereich
des Platten-Aufzeichnungstragers.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Videoattributinformation Information zum
Kompressionsmodus von Videodaten enthalt, um
das Decodieren der Videodaten durch Bezugnah-
me auf den Kompressionsmodus zu ermoglichen.

Aufzeichnungsvorrichtung gemaf Anspruch 53,
wobei die Videoattributinformation Information zu
der Framerate von Videodaten enthalt, um eine
Umwandlung der Videodaten in ein Videosignal
zum Display bzw. zur Bildschirmanzeige mit einer
spezifischen Framerate zu erméglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Videoattributinformation Information zum
Display-Seitenverhaltnis von Videodaten enthalt,
um eine Umwandlung der Videodaten in ein Video-
signal mit dem Display-Seitenverhaltnis zu ermég-
lichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Videoattributinformation Information zum
Display-Modus von Videodaten enthalt, um eine
Umwandlung der Videodaten in ein Videosignal mit
dem Display-Modus zu erméglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Videoattributinformation Information ent-
hélt, die eine Darstellung in einem spezifischen Dis-
play-Modus gestattet, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem gestatteten
Display-Modus zu ermdglichen.

Aufzeichnungsvorrichtung gemaf3 Anspruch 53,
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wobei die Videoattributinformation Information ent-
hélt, die eine Darstellung in ersten oder zweiten Dis-
play-Modi gestattet, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem gestatteten der
ersten oder zweiten Display-Modi zu erméglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Videoattributinformation Information zu
einem von ersten und zweiten Display-Seitenver-
haltnissen von Videodaten enthalt, um eine Um-
wandlung der Videodaten in ein Videosignal mit
dem einen der ersten und zweiten Display-Seiten-
verhaltnisse zu ermoglichen, und die Attributinfor-
mation die Darstellung in einem oder in beiden der
ersten und zweiten Display-Modi gestattende Infor-
mation enthalt, um eine Umwandlung der Videoda-
ten, wenn das Display-Seitenverhéalinis das zweite
ist, in ein Videosigna!l mit dem gestatteten Display-
Modus zu erméglichen.

Aufzeichnungsvorrichtung gemaf Anspruch 53,
wobei die Videoatiributinformation Information zu
einem 3/4- oder 9/16-Display-Seitenverhaltnis von
Videodaten enthalt, um eine Umwandlung der Vi-
deodaten in ein Videosignal mit dem 3/4-oder dem
9/16-Display-Seitenverhaltnis zu ermoglichen, und
die Attributinformation die Darstellung in Pan Scan-
und/oder Letter Box Type-Display-Modi gestatten-
de Information enthalt, um eine Umwandlung der
Videodaten, wenn das Display-Seitenverhaltnis
9/16 ist, in ein Videosignal mit dem gestatteten Dis-
play-Modus zu ermoglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Audioattributinformation Information zu
dem Audiocodiermodus von Audiodaten enthalt,
um das Decodieren der Audiodaten gemaB dem
Codiermodus zu ermdglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 530,
wobei die Attributinformation Konversionsinforma-
tion zu einer NTSC-TV- oder einer PAL-TV-System-
konversion enthalt, um die Auswahl des Audioco-
diermodus von Audiodaten gemafl der Konversi-
onsinformation zu ermdglichen.

Aufzeichnungsvorrichtung geman Anspruch 530,
wobei die Attributinformation Konversionsinforma-
tion zu einer NTSC-TV- oder einer PAL-TV-System-
konversion enthalt, um eine Auswahl des Audioco-
diermodus von Audiodaten aus einem von Dolby
AC-3 und Linear PCM Audio zu erméglichen, wenn
die Attributinformation die Konversionsinformation
zu der NTSC-TV-Systemkonversion enthalt, und
um die Auswahl des Audiocodiermodus von Au-
diodaten aus einem von MPEG-1, MPEG-2 und Li-
near PCM Audio zu ermdglichen, wenn die Attribut-
information die Konversionsinformation zu der PAL-
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65.

66.

67.

68.

69.

70.

71,

72.

73.

72
TV-Systemkonversion enthatt.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Audioattributinformation Information zu
dem Audiotyp von Audiodaten enthalt, um eine
Konversion der Audiodaten in ein fir den Audiotyp
geeignetes Audiosignal zu ermdglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Audioattributinformation Information zu
dem Anwendungstyp von Audiodaten enthalt, um
eine Konversion der Audiodaten in ein fir den An-
wendungstyp geeignetes Audiosignal zu ermdogli-
chen.

Aufzeichnungsvorrichtung gemaR Anspruch 53,
wobei die Audioattributinformation Information zu
der Anzahl von Quantisierungsbits von Audiodaten
enthélt, um ein Decodieren der Audiodaten geman
der Anzahl von Quantisierungsbits zu ermdéglichen.

Aufzeichnungsvorrichtung geman Anspruch 53,
wobei die Audioattributinformation Information zu
der Abtastfrequenz von Audicdaten enthalt, um ein
Decodieren der Audiodaten gemaB der Abtastfre-
quenz zu ermoglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Audioattributinformation Information zu
der Anzahl von Audiokanalen von Audicdaten ent-
halt, um ein Konversion der Audiodaten in ein Au-
diokanalsignal geman einer im Bereich der Anzaht
von Audiokanélen gewahlten Anzahl zu ermogli-
chen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Uberlagerungsbildattributinformation In-
formation zu dem Uberlagerungsbildcodiermodus
von Uberlagerungsbilddaten enthalt, um ein Deco-
dieren der Uberlagerungsbilddaten gemaB dem
Uberlagerungsbiidcodiermodus zu ermdglichen.

Aufzeichnungsvorrichtung geman Anspruch 53,
wobei die Uberlagerungsbildattributinformation In-
formation zu dem Uberlagerungsbild-Displaytyp
von Uberlagerungsbilddaten enthdlt, um eine Kon-
version der Uberlagerungsbilddaten gemas dem
Uberlagerungsbild-Displaytyp zu erméglichen.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Uberlagerungsbildattributinformation In-
formation zu dem Uberlagerungsbildtyp von Uber-
lagerungsbilddaten enthalt, um eine Konversion
der Uberlagerungsbilddaten in ein fir den Uberla-
gerungsbildtyp geeignetes Uberlagerungsbildsi-
gnal zu ermoglichen.

Aufzeichnungsvorrichtung gema Anspruch 53,
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wobei die Audicattributinformation Information zu
Mehrkanal-Audiostreams von Audiodaten enthélt,
um ein Decodieren der Audiodaten geman den At-
tributen der Mehrkanal-Audiostreams zu ermogli-
chen.

Aufzeichnungsvorrichtung gemaB Anspruch 73,
wobei die Information zu Mehrkanal-Audiostreams
von Audiodaten ein Mischen der Audiodaten ge-
man den Attributen von Mehrkanal-Audiostreams
ermdglicht.

Aufzeichnungsvorrichtung gemaf3 Anspruch 53,
wobei die Management-Steuerinformation Zeitin-
formation, welche die Playbackzeit von Videodaten
vorschreibt, sowie Synchronisierungsinformation
zu den synchron mit Videodaten zu reproduzieren-
den bzw. wiederzugebenden Audiodaten und Uber-
lagerungsbilddaten enthalt.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Volumen-Datei die Anzahl! von in den Au-
diodaten enthaltenen Audiostreams enthalt.

Aufzeichnungsvorrichtung gemaB Anspruch 53,
wobei die Volumen-Datei die Anzahl von in den
Uberfagerungsbilddaten enthaltenen Uberlage-
rungsbildstreams enthait.

Aufzeichnungsvorrichtung gemaB einem der An-
spruche 53 bis 77, wobei:

die Einrichtung zum Erhalten von Video-, Au-
dio- und Uberlagerungsbilddaten Video-, Au-
dio- und Uberlagerungsbilddaten fir ein den In-
halt der reproduzierbaren Video-, Audio- und
Uberlagerungsbilddaten darstellendes Menii
aus jeweiligen Quellen zu erhalten vermag,
die Einrichtung zum Codieren die Video-, Au-
dio- und Uberlagerungsbilddaten fir das Meni
unabhéngig voneinander zu codieren vermag,
die Einrichtung zum Unterteilen die codierten
Video-, Audio- und Uberlagerungsbilddaten
des Menus in spezifische Packs zu unterteilen
vermag,

die Einrichtung zum Anordnen der Packs die
spezifischen Packs des Menls zur Bildung von
mindestens einem Titel zu kombinieren ver-
mag,

die Einrichtung zum Erzeugen von Steuerinfor-
mation Steuerinformation zum Steuemn der Re-
produktion bzw. Wiedergabe der Video-, Audio-
und Uberlagerungsbilddaten des Meniis zu er-
zeugen vermag, wobei die Management-Steu-
erinformation  Videoattributinformation, Au-
diocattributinformation und Uberlagerungsbil-
dattributinformation zum Setzen von Parame-
tern von Video-, Audio- und Uberlagerungsbild-
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Decodierschaltungen in einem Reproduktions-
bzw. Wiedergabegerat fur die richtige Repro-
duktion bzw. Wiedergabe derdas Mend bilden-
den Video-, Audio- und Uberlagerungsbildda-
ten aufweist,

die Einrichtung zum Aufzeichnen die Packs
und die Management-Steuerinformation des
Menus in einem Datenaufzeichnungsbereich
des Platten-Aufzeichnungstragers aufzuzeich-
nen.vermag.

79. Verfahren zum Reproduzieren bzw. Wiedergeben

von Playbackdaten von einem Platten-Aufzeich-
nungstrager geman einem der Anspriiche 1 bis 26,
mit folgenden Schritten:

Absuchen des Platten-Aufzeichnungstragers
nach dem Managementbereich (VMG,71) und
Auslesen des Managementbereichs sowie
Speichern der Information zum Steuern der Re-
produktion bzw. Wiedergabe des Titelsatzes/
der Titelsatze in einem Speicher,

Erfassen der Videoattributinformation, Au-
dioattributinformation und Uberlagerungsbil-
dattributinformation aus dem Managementbe-
reich (VMG,71) in einem Anfangsstadium der
Reproduktion bzw. Wiedergabe von Playback-
daten von dem Platten-Aufzeichnungstrager
vor der Reproduktion bzw. Wiedergabe der re-
produzierbaren Daten, und

Erfassen der Videoattributinformation, Au-
dioattributinformation und Uberlagerungsbil-
dattributinformation aus der Management-
Steuerinformation (VTS_MAT,98) des jeweili-
gen Titelsatzes, falls danach ein im Titelbereich
enthaltener Titelsatz ausgewahlt wird,

Setzen von Parametern von Video-, Audio- und
Uberlagerungsbild-Decodierschaltungen in ei-
nem Wiedergabegerat flr die richtige Repro-
duktion bzw. Wiedergabe der in dem jeweiligen
Titelsatz enthaltenen Video-, Audio- und Uber-
lagerungsbilddaten gemaf der erfaB3ten Video-
attributinformation, Audioattributinformation
und Uberlagerungsbildattributinformation,
Auslesen der Daten aus dem Titelbereich ge-
maB der Information zum Steuern der Repro-
duktion des Titelsatzes/der Titelsatze, und De-
codieren und Konvertieren der reproduzierba-
ren Video-, Audio- und Uberlagerungsbildda-
ten geman den gesetzten Parametern in ein
Playbacksignal.

80. Vorrichtung zum Reproduzieren bzw. Wiedergeben

von Playbackdaten von einem Platten-Aufzeich-
nungstrager geman einem der Anspriiche 1 bis 26,
mit:

einer Einrichtung zum Absuchen des Platten-
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Aufzeichnungstrdgers nach dem Manage-
mentbereich (VMG,71) und Auslesen des Ma-
nagementbereichs sowie Speichern der Infor-
mation zum Steuern der Reproduktion bzw.
Wiedergabe des Titelsatzes/der Titelsaize in
einem Speicher,

einer Einrichtung zum Erfassen der Videoattri-
butinformation, Audioattributinformation und
Uberlagerungsbildattributinformation aus dem
Managementbereich (VMG,71) in einem An-
fangsstadium der Reproduktion bzw. Wieder-
gabe von Playbackdaten von dem Platten-Auf-
zeichnungstrager vor der Reproduktion bzw.
Wiedergabe der reproduzierbaren Daten, und
einer Einrichtung zum Erfassen der Videoattri-
butinformation, Audioattributinformation und
Uberlagerungsbildattributinformation aus der
Management-Steuerinformation  (VTS_MAT,
98) des jeweiligen Titelsatzes, falls danach ein
im Titelbereich enthaltener Titelsatz ausge-
wahlt wird,

einer Einrichtung zum Setzen von Parametern
von Video-, Audio- und Uberlagerungsbild-De-
codierschaltungen in einem Wiedergabegeréat
fur die richtige Reproduktion bzw. Wiedergabe
der in dem jeweiligen Titelsatz enthaltenen Vi-
deo-, Audio- und Uberlagerungsbilddaten ge-
man der erfaBten Videoattributinformation, Au-
dioatiributinformation und Uberlagerungsbil-
dattributinformation,

einer Einrichtung zum Auslesen der Daten aus
dem Titelbereich geman der Information zum
Steuern der Reproduktion des Titelsatzes/der
Titelsatze,

wobei die Video-, Audio- und Uberlagerungs-
bild-Decodierschaltungseinrichtung die repro-
duzierbaren Video-, Audio- und Uberlage-
rungsbilddaten gemaB den gesetzten Parame-
tern zu decodieren und in ein Playbacksignal
zu konvertieren vermag.

Revendications

Support pour
comprenant :

disque d'enregistrement,

une aire (28) d'enregistrement de données pla-
cée entre une aire initiale (27) et une aire finale
(26), ladite aire d'enregistrement de données
(28) étant divisée en une pluralité de secteurs
et comprenant une aire de gestion (VGM, 71)
et une aire de titres contenant un ou plusieurs
groupes de titres (VTS#n, 72), lesquelles aires
sont respectivement alignées avec les frontié-
res entre secteurs ;

chaque groupe de titres contenant un ou plu-
sieurs titres comprenant des données vidéo,

10

15

20

25

30

35

40

45

50

55

des données audio et des données d'images
auxiliaires reproductibles disposées en ensem-
bles consécutifs et des informations de com-
mande de gestion (VTSI_MAT, 98) servant a
commander la reproduction des données re-
productibles vidéo, audio et dimages auxiliai-
res, lesdites informations de commande de
gestion (VTSI_MAT, 98) comprenant des infor-
mations d'attributs vidéo, des informations d'at-
tributs audio et des informations d'attributs
d'images auxiliaires servant a positionner des
paramétres de circuits de décodage vidéo,
audio et d'images auxiliaires d'un dispositif de
reproduction en vue de la reproduction correcte
des données vidéo, audio et d'images auxiliai-
res contenues dans le ou les groupes de titres
respectifs ;

ladite aire de gestion (VMG, 71) contenant des
informations permettant de commander la re-
production des titres comportant une table
(VTS_ATRT, 80) ayant lesdites informations
dattributs vidéo, lesdites informations d'attri-
buts audio et lesdites informations d'attributs
d'images auxiliaires des informations de com-
mande de gestion de chague groupe de titres
contenu dans l'aire de titres.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs vi-
déo comporient des informations sur le mode de
compression de données vidéo afin d'autoriser le
décodage des données vidéo en référence avec le
mode de compression.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs vi-
déo comportent des informations sur la fréquence
de trames de données vidéo afin d'autoriser la con-
version des données vidéo en un signal vidéo a af-
ficher avec une fréquence de trames spécifique.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs vi-
déo comportent des informations sur le format
d'image d'affichage de données vidéo afin d'autori-
ser la conversion des données vidéo en un signal
d'image ayant le format d'image d'affichage.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs vi-
déo comportent des informations sur le mode d'af-
fichage de données vidéo afin d'autoriser la conver-
sion des données vidéo en un signal vidéo ayant le
mode d'affichage.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs vi-
déo comporient des informations permettant une
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représentation dans un mode d'affichage spécifi-
que afin d'autoriser la conversion des données vi-
déo en un signal vidéo ayant le mode d'affichage
permis.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs vi-
déo comportent des informations permettant une
représentation dans un premier mode d'affichage
ou une représentation dans un deuxiéme mode
d'affichage afin d'autoriser la conversion des don-
nées vidéo en un signai vidéo ayant le mode permis
parmi les premier et deuxiéme modes d'affichage.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs vi-
déo comportent des informations sur un premier ou
un deuxiéme format d'image d'affichage de don-
nées vidéo, afin d'autoriser la conversion des don-
nées vidéo en un signal vidéo ayant ledit format par-
mi les premier et deuxiéme formats d'image d‘affi-
chage, et lesdites informations d'attributs compor-
tent des informations permetiant une représenta-
tion dans un premier ou un deuxiéme mode d'affi-
chage ou dans ces deux modes, afin d'autoriser la
conversion des données vidéo, lorsque le format
d'image d'affichage est le deuxiéme, en un signal
vidéo ayant le mode d'affichage permis.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs vi-
déo comportent des informations sur l'un des for-
mats d'image d'affichage 3/4 et 9/16 de données vi-
déo, afin d'autoriser la conversion des données vi-
déo en un signal vidéo ayant I'un des formats d'ima-
ge d'affichage 3/4 et 9/16, et lesdites informations
d'attributs comportent des informations permettant
une représentation dans |'un des modes d'affichage
ou les deux modes d'affichage que constituent les
modes d'affichage du type balayage panoramique
et boite a lettres, afin d'autoriser la conversion des
données vidéo, lorsque le format d'image d'afficha-
ge est 9/16, en un signal vidéo ayant le mode d'af-
fichage permis.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
audio comportent des informations sur le mode de
codage audio de données audio afin d'autoriser le
décodage des données audio en fonction du mode
de codage.

Support pour disque d'enregistrement selon la re-
vendication 10, ol lesdites informations d'attributs
comportent des informations de conversion sur
l'une des conversions des systémes de télévision
NTSC et PAL, afin d'autoriser la sélection du mode
de codage audio de données audio en fonction des

10

15

20

25

30

35

40

45

50

55

EP 0737 009 B1

12.

13.

14.

15.

16.

17.

18.

78
informations de conversion.

Support pour disque d'enregistrement selon la re-
vendication 10, ou lesdites informations d'attributs
comportent des informations de conversion sur
l'une des conversions des systémes de télévision
NTSC et PAL, afin d'autoriser la sélection du mode
de codage audio de données audio & partir de |'un
des systémes audio Dolby AC-3 et PCM Linéaire,
lorsque lesdites informations d'attributs comportent
des informations de conversion relatives a la con-
version du systéme de télévision NTSC, et afin
d'autoriser la sélection du mode de codage audio
de données audio a partir de 'un des systémes
MPEG-1, MPEG-2 et PCM Linéaire, lorsque lesdi-
tes informations d'attributs comportentdes informa-
tions de conversion sur la conversion du systéme
de télévision PAL.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
audio comportent des informations sur le type audio
de données audio afin d'autoriser la conversion des
données audio en un signal audio convenant pour
le type audio.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
audio comportent des informations sur le type d'ap-
plication de données audio afin d'autoriser la con-
version des données audio en un signal audio con-
venant pour le type d'application.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
audio comportent des informations sur le nombre
de bits de quantification de données audio afin
d'autoriser le décodage des données audio en fonc-
tion du nombre de bits de quantification.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
audio comportent des informations sur la fréquence
d'échantillonnage de données audio afin d'autoriser
le décodage des données audio en fonction de la
fréquence d'échantillonnage.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs
audio comportent des informations sur le nombre
de canaux audio de données audio afin d'autoriser
la conversion des données audio en un signal de
canal audio correspondant & un numéro sélection-
né dans I'étendue des numéros de canaux audio.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs -
d'images auxiliaires comportent des informations
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sur le mode de codage d'images auxiliaires de don-
nées d'images auxiliaires afin d'autoriser le déco-
dage des données d'images auxiliaires en fonction
du mode de codage d'images auxiliaires.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
d'images auxiliaires comportent des informations
sur le type d'affichage d'images auxiliaires de don-

..nées d'images auxiliaires afin d'autoriser la conver-

sion des données d'images auxiliaires en un signal
d'images auxiliaires convenant pour le type d'affi-
chage d'images auxiliaires.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations d'attributs
d'images auxiliaires comportent des informations
sur le type d'images auxiliaires de données d'ima-
ges auxiliaires afin d'autoriser la conversion des
données d'images auxiliaires en un signal d'images
auxiliaires convenant pour le type d'images auxiliai-
res.

Support pour disque d'enregistrement selon la re-
vendication 1, ou lesdites informations d'attributs
audio comportent des informations sur des trains
audio multicanaux de données audio afin d'autori-
ser le décodage des données audio en fonction des

.attributs des trains audio multicanaux.

Support pour disque d'enregistrement selon la re-
vendication 21, ol lesdites informations relatives a
des trains audio multicanaux de données audio per-
mettent que lesdites données audio soient mélan-
gées en fonction des attributs des trains audio mul-
ticanaux.

Support pour disque d'enregistrement selon la re-
vendication 1, ol lesdites informations de comman-
de de gestion comportent des informations tempo-
relles prescrivant le temps de reproduction de don-
nées audio et des informations de synchronisation
relatives aux données audio et aux données d'ima-

ges auxiliaires & reproduire en synchronisation
avec des données vidéo.

Support pour disque d'enregistrement selon la re-
vendication 1, ol ladite aire de gestion comporte le
nombre de trains audio contenus dans les données
audio.

Support pour disque d'enregistrement selon la re-
vendication 1, ol ladite aire de gestion comporte le
nombre de trains d'images auxiliaires contenus
dans les données d'images auxiliaires.

Support pour disque d'enregistrement selon 'une
quelconque des revendications 1a 25, ol ladite aire
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(28) d'enregistrement de données comporte des
données de menu permettant d'afficher un menu
des données reproductibles enregistrées sur ledit
support d'enregistrement et ladite aire de gestion
comporte les informations d'attributs uniques né-
cessaires pour convertir les données de menu en
un signal de reproduction de menu.

Procédé d'enregistrement de données reproducti-
bles vidéo, audio et d'images auxiliaires sur un sup-
port pour disque d'enregistrement, comprenant les
opérations suivantes :

obtenir des données vidéo, audio et d'images
auxiliaires a partir de sources respectives ;
coder lesdites données vidéo, audio et d'ima-
ges auxiliaires indépendamment les unes des
autres ;

combiner lesdites données vidéo, audio et
d'images auxiliaires codées afin de former un
ou plusieurs titres formant un ou plusieurs grou-
pes de titre, dans lesquels lesdites données vi-
déo, audio et d'images auxiliaires codées rela-
tives audit ou auxdits groupes de titres sont di-
visés en ensembles spécifiques ;

créer des informations de commande de ges-
tion (VTSI_MAT, 98) servant & commander la
repreduction des données reproductibles vi-
déo, audio et d'images auxiliaires du ou des
groupes de titres respectils, lesdites informa-
tions de commande de gestion comprenant des
informations d'attributs vidéo, des informations
d'attributs audio et des informations d'attributs
d'images auxiliaires servant a positionner des
parameétres de circuits de décodage vidéo,
audio et d'images auxiliaires d'un dispositif de
reproduction en vue de la reproduction correcte
des données vidéo, audio et d'images auxiliai-
res contenues dans le ou les groupes de titres
respectifs ;

créer un fichier de gestion de volume contenant
des informations qui permettent de commander
la reproduction du ou des groupes de titres
comportant une table (VTS_ATRT, 80) conte-
nant lesdites informations d'attributs vidéo, les-
dites informations d'attributs audio et lesdites
informations d'attributs d'images auxiliaires
des informations de commande de gestion de
chaque groupe de titres ; et

enregistrer lesdits ensembles du ou des grou-
pes de titres et lesdites informations de com-
mande de gestion du ou des groupes de litres
respectifs sur une aire (28) d’enregistrement de
données du support pour disque d'enregistre-
ment et enregistrer ledit fichier de gestion de
volume sur une aire de gestion (VGM, 71) du
support pour disque d'enregistrement.



28.

29.

30.

31.

32.

33.

34.

81

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs vidéo com-
portent des informations sur le mode de compres-
sion de données vidéo afin d'autoriser le décodage
des données vidéo en référence avec le mode de
compression.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs vidéo com-
portent des informations sur la fréquence de trames
de données vidéo afin d'autoriser la conversion des
données vidéo en un signal vidéo a afficher avec
une fréquence de trames spécifique.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs vidéo com-
portent des informations sur le format d'image d'af-
fichage de données vidéo afin d'autoriser la conver-
sion des données vidéo en un signal d'image ayant
le format d'image d'affichage.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'aitributs vidéo com-
portent des informations sur le mode d'affichage de
données vidéo afin d'autoriser la conversion des
données vidéo en un signal vidéo ayant le mode
d'affichage.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs vidéo com-
portent des informations permettant une représen-
tation dans un mode d'affichage spécifique afin
d'autoriser la conversion des données vidéo en un
signal vidéo ayant le mode d'affichage permis.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs vidéo com-
portent des informations permettant une représen-
tation dans un premier mode d'affichage ou une re-
présentation dans un deuxiéme mode d'affichage
afin d'autoriser la conversion des données vidéo en
un signal vidéo ayant le mode permis parmi les pre-
mier et deuxiéme modes d'affichage.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs vidéo com-
portent des informations sur un premier ou un
deuxiéme format d'image d'affichage de données
vidéo, afin d'autoriser la conversion des données
vidéo en un signal vidéo ayant ledit format parmiles
premier et deuxiéme formats d'image d'affichage,
et lesdites informations d'attributs comportent des
informations permettant une représentation dans
un premier ou un deuxieme mode d'affichage ou
dans ces deux modes, afin d'autoriser la conversion
des données vidéo, lorsque le format d'image d'af-
fichage est le deuxieme, en un signal vidéo ayant
le mode d'affichage permis.
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35.

36.

37.

38.

39.
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Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs vidéo com-
portent des informations sur I'un des formats d'ima-
ge d'affichage 3/4 et 9/16 de données vidéo, afin
d'autoriser la conversion des données vidéo en un
signal vidéo ayant I'un des formats d'image d'affi-
chage 3/4 et 9/16, et lesdites informations d'attri-
buts comportent des informations permettant une
représentation dans I'un des modes d'affichage ou
les deux modes d'affichage que constituent les mo-
des d'affichage du type balayage panoramique et
boite a lettres, afin d'autoriser la conversion des
données vidéo, lorsque le format d'image d'afficha-
ge est 9/16, en un signal vidéo ayant le mode d'af-
fichage permis.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs audio com-
portent des informations sur le mode de codage
audio de données audio afin d'autoriser le décoda-
ge des données audio en fonction du mode de co-
dage.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs comportent
des informations de conversion sur 'une des con-
versions des systémes de télévision NTSC et PAL,
afin d'autoriser la sélection du mode de codage
audio de données audio en fonction des informa-
tions de conversion.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs comportent
des informations de conversion sur l'une des con-
versions des systémes de télévision NTSC et PAL,
afin d'autoriser la sélection du mode de codage
audio de données audio a partir de I'un des syste-
mes audio Dolby AC-3 et PCM Linéaire, lorsque
lesdites informations d'attributs comportent des in-
formations de conversion relatives a la conversion
du systéme de télévision NTSC, et afin d'autoriser
la sélection du mode de codage audio de données
audio a partir de l'un des systemes MPEG-1,
MPEG-2 et PCM Linéaire, lorsque lesdites informa-
tions d'attributs comportent des informations de
conversion sur la conversion du systéme de télévi-
sion PAL.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs audio com-
portent des informations sur le type audio de don-
nées audio afin d'autoriser la conversion des don-
nées audio en un signal audio convenant pour le
type audio.

. Procédé d'enregistrement selon la revendication

27, o lesdites informations d'attributs audio com-
portent des informations sur le type d'application de
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données audio afin d'autoriser la conversion des
données audio en un signal audio convenant pour
le type d'application.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs audio com-
portent des informations sur e nombre de bits de
quantification de données audio afin d'autoriser le
décodage des données audio en fonction du nom-
bre de bits de quantification. ‘. )

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs audio com-
portent des informations sur la fréquence d'échan-
tillonnage de données audio afin d'autoriser le dé-
codage des données audio en fonction de la fré-
guence d'échantillonnage.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs audio com-
portent des informations sur le nombre de canaux
audio de données audio afin d'autoriser la conver-
sion des données audio en un signal de canal audio

correspondant & un numéro sélectionné dans
I'étendue des numéros de canaux audio.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs d'images
auxiliaires comportent des informations sur le mode
de codage d'images auxiliaires de données d'ima-
ges auxiliaires afin d'autoriser le décodage des don-
nées d'images auxiliaires en fonction du mode de
codage d'images auxiliaires.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs d'images
auxiliaires comportent des informations sur le type
d'affichage d'images auxiliaires de données d'ima-
ges auxiliaires afin d'autoriser la conversion des
données d'images auxiliaires en un signal d'images
auxiliaires convenant pour le type d'affichage d'ima-
ges auxiliaires.

Procédé d'enregistrement selon la revendication
27, ol lesdites informations d'attributs d'images
auxiliaires comportent des informations sur le type
d'images auxiliaires de données d'images auxiliai-
res afin d'autoriser la conversion des données
d'images auxiliaires en un signal d'images auxiliai-
res convenant pour le type d'images auxiliaires.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations d'attributs audio com-
portent des informations sur des trains audio multi-
canaux de données audio afin d'autoriser le déco-
dage des données audio en fonction des attributs
des trains audio multicanaux.
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49.

50.

51.

52.
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Procédé d'enregistrement selon la revendication
47, ou lesdites informations relatives a des trains
audio multicanaux de données audio permettent
que lesdites données audio soient mélangées en
fonction des attributs des trains audio multicanaux.

Procédé d'enregistrement selon la revendication
27, ou lesdites informations de commande de ges-
tion comportent des informations temporelles pres-
crivant le temps de reproduction de données audio
et des informations de synchronisation relatives
aux données audio et aux données d'images auxi-
ligires a reproduire en synchronisation avec des
données vidéo.

Procédé d'enregistrement selon la revendication
27, ou ladite aire de gestion comporte le nombre de
trains audio contenus dans {es données audio.

Procédé d'enregistrement selon la revendication
27, ou ladite aire de gestion comporte le nombre de
trains d'images auxiliaires contenus dans les don-
nées d'images auxiliaires.

Procédé d'enregistrement selon 'une quelconque
des revendications 27 a 51, comprenant en outre
les opérations suivantes :

obtenir des données vidéo, audio et d'images
auxiliaires pour un menu représentant le con-
tenu des données reproductibles vidéo, audio
et d'images auxiliaires, a parlir de sources
respectives

coder lesdites données vidéo, audio et d'ima-
ges auxiliaires relatives au menu indépendam-
ment les unes des autres ;

diviser lesdites données vidéo, audio et d'ima-
ges auxiliaires en ensembles spécifiques ;
arranger lesdits ensembles spécifiques du me-
nu afin de former au moins un titre ;

créer des informations de commande servant
a commander la reproduction des données vi-
déo, audio et d'images auxiliaires du menu, les-
dites informations de commande de gestion
comprenant des informations d'attributs vidéo,
des informations d'attributs audio et des infor-
mations d'attributs d'images auxitiaires permet-
tant de positionner des parameétres de circuits
de décodage vidéo, audio et d'images auxiliai-
res d'un dispositif de reproduction en vue de la
reproduction correcte des données vidéo,
audio et d'images auxiliaires constituant le
menu ; et

enregistrer lesdits ensembles et lesdites infor-
mations de commande de gestion du menu sur
une aire d'enregistrement de données du sup-
port pour disque d'enregistrement.
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53. Appareil d'enregistrement de données reproducti-

bles vidéo, audio et d'images auxiliaires sur un sup-
port pour disque d'enregistrement, comprenant :

un moyen servant a obtenir des données vidéo,
audio et d'images auxiliaires a partir de sources
respectives ;

un moyen servant a coder lesdites données vi-
déo, audio et d'images auxiliaires indépendam-
ment les unes des autres ;

un moyen servant a combiner lesdites données
vidéo, audio et d'images auxiliaires codées afin
de former un ou plusieurs titres formant un ou
plusieurs groupes de litre, dans lesquels lesdi-
tes données vidéo, audio et d'images auxiliai-
res codées relatives audit ou auxdits groupes
de titres sont divisés en ensembles
spécifiques ;

un moyen servant a créer des informations de
commande de gestion qui servent & comrhan-
der la reproduction des données reproductibles
vidéo, audio et d'images auxiliaires du ou des
groupes de titres respectifs, lesdites informa-
tions de commande de gestion comprenant des
informations d'attributs vidéo, des informations
d'attributs audio et des informations d'attributs
d'images auxiliaires servant a positionner des
parameétres de circuits de décodage vidéo,
audio et d'images auxiliaires d'un dispositif de
reproduction en vue de la reproduction correcte
des données vidéo, audio et d'images auxiliai-
res contenues dans le ou les groupes de titres
respectifs ;

un moyen servant a créer un fichier de gestion
de volume contenant des informations qui per-
mettent de commander la reproduction du ou
des groupes de titres comportant une table
contenant lesdites informations d'attributs vi-
déo, lesdites informations d'attributs audio et
lesdites informations d'attributs d'images auxi-
liaires des informations de commande de ges-
tion de chaque groupe de titres ; et

un moyen servant & enregistrer lesdits ensem-
bles du ou des groupes de titres et lesdites in-
formations de commande de gestion du ou des
groupes de titres respectifs sur une aire (28)
d'enregistrement de données du support pour
disque d'enregistrement et enregistrer ledit fi-
chier de gestion de volume sur une aire de ges-
tion du support pour disque d'enregistrement.

54. Appareil d'enregistrement selon la revendication

53, ou lesdites informations d'attributs vidéo com-
portent des informations sur le mode de compres-
sion de données vidéo afin d'autoriser le décodage
des données vidéo en référence avec le mode de
compression.
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55.

56.

57.

58.

59.

60.

61.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs vidéo com-
portent des informations sur la fréquence de trames
de données vidéo afin d'autoriser la conversion des
données vidéo en un signal vidéo a afficher avec
une fréquence de trames spécifique.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs vidéo com-
portent des informations sur le format d'image d'af-
fichage de données vidéo afin d'autoriser la conver-
sion des données vidéo en un signal d'image ayant
le format d'image d'affichage.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs vidéo com-
portent des informations sur le mode d'affichage de
données vidéo afin d'autoriser la conversion des
données vidéo en un signal vidéo ayant le mode
d'affichage.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs vidéo com-
portent des informations permettant une représen-
tation dans un mode d'affichage spécifique afin
d'autoriser la conversion des données vidéo en un
signal vidéo ayant le mode d'affichage permis.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs vidéo com-
portent des informations permettant une représen-
tation dans un premier mode d'affichage ou une re-
présentation dans un deuxiéme mode d'affichage
afin d'autoriser la conversion des données vidéo en
un signal vidéo ayant le mode permis parmi les pre-
mier et deuxiéme modes d'affichage.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs vidéo com-
portent des informations sur un premier ou un
deuxiéme format d'image d'affichage de données
vidéo, afin d'autoriser la conversion des données
vidéo en un signal vidéo ayant ledit format pami les
premier et deuxiéme formats d'image d'affichage,
et lesdites informations d‘attributs comportent des
informations permettant une représentation dans
un premier ou un deuxiéme mode d'affichage ou
dans ces deux modes, afin d'autoriser la conversion
des données vidéo, lorsque le format d'image d'af-
fichage est le deuxiéme, en un signal vidéo ayant
le mode d'affichage permis.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs vidéo com-
portent des informations sur I'un des formats d'ima-
ge d'affichage 3/4 et 9/16 de données vidéo, afin
d'autoriser la conversion des données vidéo en un
signal vidéo ayant I'un des formats d'image d'affi-
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chage 3/4 et 9/16, et lesdites informations d'attri-
buts comportent des informations permettant une
représentation dans lI'un des modes d'affichage ou
les deux modes d'affichage que constituent les mo-
des d'affichage du type balayage panoramique et
boite a lettres, afin d'autoriser la conversion des
données vidéo, lorsque le format dimage d'afficha-
ge est 9/16, en un signal vidéo ayant le mode d'af-
fichage pennis.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs audio com-
portent des informations sur le mode de codage
audio de données audio afin d'autoriser le décoda-
ge des données audio en fonction du mode de co-
dage.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs comportent
des informations de conversion sur l'une des con-
versions des systémes de télévision NTSC et PAL,
afin d'autoriser la sélection du mode de codage
audio de données audio en fonction des informa-
tions de conversion.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs comportent
des informations de conversion sur l'une des con-
versions des systémes de télévision NTSC et PAL,
afin d'autoriser la sélection du mode de codage
audio de données audio a partir de I'un des systé-
mes audio Dolby AC-3 et PCM Linéaire, lorsque
lesdites informations d'atiributs comportent des in-
formations de conversion relatives a la conversion
du systeme de télévision NTSC, et afin d'autoriser
la sélection du mode de codage audio de données
audio a partir de l'un des systtmes MPEG-1,
MPEG-2 et PCM Linéaire, lorsque lesdites informa-
tions d'attributs comportent des informations de
conversion sur la conversion du systéme de télévi-
sion PAL.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs audio com-
portent des informations sur le type audio de don-
nées audio afin d'autoriser la conversion des don-
nées audio en un signal audio convenant pour le
type audio.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs audio com-
portent des informations sur le type d'application de
données audio afin d'autoriser la conversion des
données audio en un signal audio convenant pour
le type d'application.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs audio com-
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69.

70.
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portent des informations sur le nombre de bits de
quantification de données audio afin d'autoriser le
décodage des données audio en fonction du nom-
bre de bits de quantification.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs audio com-
portent des informations sur la fréquence d'échan-
tillonnage de données audio afin d'autoriser le dé-
codage des données.audio en fonction de la fré-
quence d'échantillonnage.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations dattributs audio com-
portent des informations sur le nombre de canaux
audio de données audio afin d'autoriser la conver-
sion des données audio en un signal de canal audio
correspondant & un numéro sélectionné dans
I'étendue des numéros de canaux audio.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs d'images
auxiliaires comportent des informations sur le mode
de codage d'images auxiliaires de données d'ima-
ges auxiliaires afin d'autoriser le décodage des don-
nées d'images auxiliaires en fonction du mode de
codage d'images auxiliaires.

Appareil d'enregistrement selon la revendication
53, ol lesdites informations d'attributs d'images
auxiliaires comportent des informations sur le type
d'affichage d'images auxiliaires de données d'ima-
ges auxiliaires afin d'autoriser la conversion des
données d'images auxiliaires en un signal d'images
auxiliaires convenant pour le type d'affichage d'ima-
ges auxiliaires.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs d'images
auxiliaires comportent des informations sur le type
d'images auxiliaires de données d'images auxiliai-
res afin d'autoriser la conversion des données
d'images auxiliaires en un signal d'images auxiliai-
res convenant pour le type d'images auxiliaires.

Appareil d'enregistrement selon la revendication
53, ou lesdites informations d'attributs audio com-
portent des informations sur des trains audio multi-
canaux de données audio afin d'autoriser le déco-
dage des données audio en fonction des attributs
des trains audio multicanaux.

Appareil d'enregistrement selon la revendication
73, ol lesdites informations relatives & des trains
audio muiticanaux de données audio permettent
que lesdites données audio soient mélangées en
fonction des attributs des trains audio multicanaux.
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Appareil d'enregistrement selon la revendication
53, ol lesdites informations de commande de ges-
tion comportent des informations temporelles pres-
crivant le temps de reproduction de données audio
et des informations de synchronisation relatives
aux données audio et aux données dimages auxi-
liaires a reproduire en synchronisation avec des
données vidéo.

Appareil d'enregistrement selon la revendication. .

53, ou ladite aire de gestion comporte le nombre de
trains audio contenus dans les données audio.

Appareil d'enregistrement selon la revendication
53, ol ladite aire de gestion comporte le nombre de
trains d'images auxiliaires contenus dans les don-
nées d'images auxiliaires.

Appareil d'enregistrement selon 'une quelconque
des revendications 53 & 77, ou :

fedit moyen servant & obtenir des données vi-

déo, audio et dimages auxiliaires pour un me-
nu représentant le contenu des données repro-
ductibles vidéo, audio et d'images auxiliaires,
a partir de sources respectives ;

ledit moyen servant a coder lesdites données
vidéo, audio et d'images auxiliaires relatives au
menu indépendamment les unes des autres ;
ledit moyen servant a diviser lesdites données
vidéo, audio et d'images auxiliaires en ensem-
bles spécifiques ;

ledit moyen servant a arranger lesdits ensem-
bles spécifiques du menu afin de former au
moins un titre ;

ledit moyen servant acréer des informations de
commande qui servent a commander la repro-
duction des données vidéo, audio et dimages
auxiliaires du menu, lesdites informations de
commande de gestion comprenant des infor-
mations d'attributs vidéo, des informations d'at-
tributs audio et des informations dattributs
d'images auxiliaires permettant de positionner
des paramétres de circuits de décodage vidéo,
audio et d'images auxiliaires d'un dispositif de
reproduction en vue de la reproduction correcte
des données vidéo, audio et d'images auxiliai-
res constituant le menu ; et

ledit moyen servant a enregistrer lesdits en-
sembles et lesdites informations de commande
de gestion du menu sur une aire d'enregistre-
ment de données du support pour disque d'en-
registrement.

Procédé de reproduction de données de lecture a
partir d'un support pour disque d'enregistrement tel
que defini dans l'une quelconque des revendica-
tions 1 a 26, comprenant les opérations suivantes :
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rechercher dans ledit support pour disque d'en-
registrement l'aire de gestion (VGM, 71), lire la-
dite aire de gestion et stocker les informations
permettant de commander la reproduction du
ou des groupes de titres dans une mémoire ;
acquérir, & un état initial de la reproduction des
données de lecture a partir dudit support pour
disque d'enregistrement, lesdites informations
d'attributs vidéo, lesdites informations d'attri-
buts audio et lesdites informations d'attributs
d'images auxiliaires a partir de l'aire de gestion
(VGM, 71) avant la reproduction des données
reproductibles, et

acquérir, si un groupe de titres contenu dans la
zone de titres est sélectionné ultérieurement,
lesdites informations d'attributs vidéo, lesdites
informations d'attributs audio et lesdites infor-
mations d'attributs d'images auxiliaires a partir
des informations de commande de gestion
(VTS_MAT, 90) du groupe de titres respectif;
positionner les parametres de circuits de déco-
dage vidéo, audio et d'images auxiliaires d'un
dispositif de reproduction en vue de la repro-
duction correcte des données vidéo, audio et
d'images auxiliaires contenues dans le groupe
de titres respectif en fonction des informations
dattributs vidéo, des informations d'attributs
audio et des informations d'attributs d'images
auxiliaires acquises ; et

lire les données dans l'aire de titres en fonction
des informations servant & commander la re-
production du ou des groupes de titres et dé-
coder et convertir les données reproductibles
vidéo, audio et d'images auxiliaires, en fonction
des réglages des paramétres, en un signal de
lecture.

80. Appareil permettant de reproduire des données de

lecture a partir d'un support pour disque d'enregis-
trement tel que défini dans I'une quelconque des re-
vendications 1 & 26, comprenant :

un moyen servant a rechercher dans ledit sup-
port pour disque d'enregistrement I'aire de ges-
tion (VGM, 71), lire ladite aire de gestion et
stocker les informations permettant de com-
mander la reproduction du ou des groupes de
titres dans une mémoire ;

un moyen servant a acquérir, & un état initial de
la reproduction des données de lecture a partir
dudit support pour disque d'enregistrement,
lesdites informations d'attributs vidéo, lesdites
informations d'attributs audio et lesdites infor-
mations d'attributs d'images auxiliaires a partir
de l'aire de gestion (VGM, 71) avant la repro-
duction des données reproductibles, et

un moyen servant & acquérir, si un groupe de
titres contenu dans la zone de titres est sélec-
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tionné ultérieurement, lesdites informations
d'attributs vidéo, lesdites informations d'attri-
buts audio et lesdites informations d'attributs
d'images auxiliaires & partir des informations
de commande de gestion (VTS_MAT, 90) du
groupe de titres respectif;

un moyen servant a positionner les parameétres
de circuits de décodage vidéo, audio et d'ima-
ges auxiliaires d'un dispositif de reproduction

en vue de la reproduction correcte des données...

vidéo, audio et d'images auxiliaires contenues
dans le groupe de titres respectif en fonction
des informations d'attributs vidéo, des informa-
tions d'attributs audio et des informations d'at-
tributs d'images auxiliaires acquises ;

un moyen servant a lire les données dans la
zone de titres en fonction des informations ser-
vant a commander la reproduction du ou des
groupes de titres ; et .

lesdits moyens circuits de décodage de don-
nées vidéo, audio et d'images auxiliaires, étant
congus pour décoder et convertir des données
reproductibles vidéo, audio et d'images auxi-
liaires, en fonction des réglages des paramé-
tres en un signal de lecture.
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SECTION 64 TO SWITCH THE VIDEO
SIGNAL OUTPUT

——S14

|

JUDGE PAN SCAN AND LATTER BOX AND
INSTRUCT VIDEO DECODER SECTION 58 AND
REPRODUCING SECTION 64 TO ENABLE OR
DISABLE PAN SCAN OR LETTER BOX
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7520

READ VTSI_MAT 98
FROM OPTICAL DISK
AND LOAD IT INTO
DATA RAM SECTION 56

SYSTEM CPU SECTION
50 ACQUIRES THE
NUMBER (VTS _AST_
Ns) OF AUDIO STREAMS
RECORDED IN VTSI_MAT
gg IN DATA RAM SECTION

)
S24

EP 0737 009 B1

USER SPECIFIES AN AUDIO STREAM
NUMBER TO BE SELECTED

(532
S22

SYSTEM CPU SECTION 50 ACQUIRES AUDIO
ATTRIBUTE CORRESPONDING TO THE USER-
SPECIFIED STREAM NUMBER FROM THE AUDIO
DATA ATTRIBUTE GROUP RECORDED IN VTS_
MAT 98 IN DATA RAM_SECTION 56

(523

JUDGE AUD!O COMPRESSION MODE AND
INSTRUCT AUDIO DECODER SECTION 60
AND REPRODUCING SECTION 64 TO SWITCH
THE COMPRESSION MODE

%26

SET 1ST STREAM

S$28
SET 2ND STREAM

(524

JUDGE AUDIO MODE AND INSTRUCT AUDIO
DECODER SECTION 60 AND REPRODUCING
SECTION 64 TO SWITCH THE
COMPRESSION MODE

IS S25
YES MIXING OF MASTER ?
(MIXING POSSIBLE ?)
NO
Se7
YES IS MIXING OF SLAVE?
(MIXING POSSIBLE ?)
NO 1329

INDEPENDENT STREAM (MIXING IMPOSSIBLE)

SET 1ST STREAM AND CLEAR 2ND STREAM
.

S30

IS AUDIO TYPE
IS LANGUAGE ?

ves  (S3

ACQUIRE A LANGUAGE CODE FROM THE
LANGUAGE CODE, DECIDE THE CORRESPONDING
LANGUAGE NAME FROM LANGUAGE CODE TABLE,
AND INDICATE THEM ON MONITOR SECTION 6
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S40~ FROM OPTICAL DISK AND LOAD

544~ THE NUMBER OF SUB-PICTURE

EP 0 737 009 B1

(. smRT )

READ VTSI_MAT 98 OF FIG. 24

IT INTO DATA RAM SECTION 56

SYSTEM CPU SECTION 50 ACQUIRES

CHANNELS RECORDED IN VTSI_MAT
98 IN DATA RAM SECTION 56

(o)

USER SPECIFIES A SUB-PICTURE |
CHANNEL NUMBER TO BE SELECTED

S42

SYSTEM CPU SECTION 50 ACQUIRES THE
SUB-PICTURE DATA ATTRIBUTE
CORRESPONDING TO THE USER-SPECIFIED
CHANNEL NUMBER FROM THE SUB-PICTURE
DATA ATTRIBUTE GROUP RECORDED IN
VTSI _MAT 98 IN DATA RAM SECTION 56

543

JUDGE SUB-PICTURE COMPRESSION MODE
AND INSTRUCT SUB-PICTURE DECODER

SECTION 62 AND REPRODUCING SECTION 64
TO SWITCH THE COMPRESSION MODE

S44

IS SUB-PICTURE
TYPE IS LqANGUAGE

YES {545

ACQUIRE A LANGUAGE CODE FROM THE
LANGUAGE CODE,DECIDE THE CORRESPONDING
LANGUAGE NAME FROM LANGUAGE CODE TABLE,
AND INDICATE THEM ON MONITOR SECTION 6
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( stwr )

sz;ro 32S74
SET PARAMETERS FOR ENCODING SET PARAMETERS FOR
VIDEO DATA AND AUDIO DATA , ENCODING SUB-PICTURE
STORE SOME OF THE PARAMETERS,|| DATA,STORE SOME OF
AND USE THEM IN FFMT THE PARAMETERS, AND

USE THEM IN FFMT
| S2TH

1 { S275

PRE-ENCODE VIDEO DATA, {

THEREBY CALCULATING AN -
OPTIMAL SIZE FOR CODES ENCODE SUB-PICTURE DATA

INTO WHICH VIDEO DATA
SHOULD BE DISTRIBUTED

Sa212
{
ENCODE VIDEO DATA BASED ON
THE CODE SIZE, AND ENCODE
AUDIO DATA AT THE SAME TIME

S 287 3

FURTHER ENCODE A PART OF
VIDEO DATA,IF NECESSARY

( END )
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i

GENERATE A DATA CELL AND FORM
CELL PLAYBACK INFORMATION ~.5276

SET CONFIGURATION OF DATA CELLS

FORMING A PROGRAM CHAIN , SET :
ATTRIBUTES OF VIDEO DATA , ~S277

SUB-PICTURE DATA AND AUDIO DATA,
AND GENERATE VTSI-MAT AND VTS-PGCIT

DIVIDE COMP VIDEO,COMP AUDIO AND
COMP SUB-PICTURE INTO PACKS, AND
INSERT NV PACKS, EACH FOR ONE ~S278
VOBU, SO THAT DATA ITEMS MAY BE

REPRODUCED IN THE ORDER OF TIME CODES

1

( END )
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(st )

SET PARAMETERS,SUCH AS NUMBER OF
VIDEO DATA FILES, THE ORDER IN 5280
WHICH FILES ARE ARRANGED AND

THE SIZES OF FILES

|
]

GENERATE VIDEO MANAGER

FROM PARAMETERS AND VIDEO TITLE ~ 5281
SET INFORMATION

MERGE VIDEO MANAGER, VIDEQ

TITLE SET IN THE ORDER MENTIONED , 5282
THEREBY FORMING LOGIC DATA TO BE
RECORDED ON THE DISK

Fi16 55 (L= )
C START )

DIVIDE LOGIC DATA INTO UNITS EACH MADE
OF A PRESCRIBED NUMBER OF BYTES, AND }~-S283
GENERATE ERROR-CORRECTING DATA ITEMS

COMBINE EACH LOGIC DATA UNIT WITH ONE

ERROR-CORRECT ING DATA ITEM , PROVIDING (-S284
A PHYSICAL SECTOR

COMBINE PHYSICAL SECTORS
INTO PHYSICAL DATA 5285
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320
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